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This application incorporates by reference co-pending provisional applications Serial 
No. 60/399,432^ filed July 31, 2002, Serial No. 60/430,667 filed December 4, 2002, 
and Serial No. 60/459,984 filed April 4, 2003. 

FIELD OF THE INVENTION 

The inv^tion relates to the regulation of human esterase. 
BACKGROUND OF THE INVENTION 

There is a need in the art to identify esterases, which can be regulated to provide 
therapeutic eJBFects. 

It is an object of the invention to provide reagents and methods of regulating a 
human esterase. This and other objects of the invention are provided by one or more 
of the embodiments described below. 

BRIEF DESCRIPTION OF THE nOURES 

Fig. 1 shows the DNA-sequence encodiug an esterase Polypeptide 
(SEQIDNO:!). 

Fig. 2 shows the amino acid sequence deduced from the DNA- 
sequence of Fig.l (SEQ ID NO: 2). 

Fig. 3 shows the DNA-sequence encoding an esterase Polypeptide 
(SEQ ID NO: 3). 

Fig. 4 shows the DNA-sequence encoding an esterase Polypq)tide 
(SEQ ID NO: 4). 



wo 2004/013319 



PCT/EP2003/008392 



-2- 

Fig. 5 shows the DNA-sequence eacoding an esterase Polypeptide 
(SEQIDN0:5): 

Fig. 6 shows the DNA-sequeace encoding an esterase Polypeptide' 

(SEQIDN0:6). * 
Fig.-7 shows the DNA-sequence encoding an esterase Polypeptide 

(SEQIDNO:?). 

Fig. 8 shows the DNA-sequence encoding an esterase Polypeptide 
(SEQIDNO: 8). 

Fig. 9 shows the DNA-sequence encoding an esterase Polypeptide 
(SEQIDNO: 9). 

Fig. 10 shows the DNA-sequence encoding an esterase Polypeptide 

. (SEQIDNO: 10). 
Fig. 11 shows the DNA-secpience encodiag an esterase Polypeptide 
(SEQIDNO: 11). 

DETAILED DESCRIPTION OF THE INVENTION 

The invention relates to an isolated polynucleotide from the groi^ consisting of: 

a) a polynucleotide encoding an Esterase polypeptide comprising an amino acid 
' sequence selected from the group consisting of: 

amido acid sequences which are at least about 97% identical to 
the amino acid sequence shown in SEQ ID NO: 2; and 
the amino acid sequence shown in SEQ ID NO: 2. 

b) a polynucleotide comprising the sequence of SEQ ID NO: 1; 



c) 



a polynucleotide which hybridizes \mder stringent conditions to a poly- 
nucleotide specified in (a) and (b) and encodes a Esterase polypeptide; 
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d) a polynucleotide the sequence of which deviates from the polynucleotide 
sequences specified in (a) to (c) due to the degeneration of the genetic code 
and encodes a Esterase polypeptide; and 

e) a polynucleotide which represents a fragment, derivative or allelic variation of 
a polynucleotide sequence specified in (a) to (d) and encodes a Esterase 
pblypq)tide. 

A novel human esterase is a discovery of the present invention. HunDUua esterase 
comprises the amino acid sequence shown in SEQ ID NO: 2. A coding sequence for 
human esterase is shown in SEQ ID NO: 1. This sequence is contained withiii the 
longer sequence shown in SEQ ID NO: 3. This sequence is located on chromosome 
15q25.3. Related ESTs (SEQ ID NOS: 4-1 1) are expressed in brain, colon, pancreas, 
epithelioid carcinoma, stomach and Uver cells. 

The esterase of the invention is associated with a general family of alphaTbeta. 
hydrolases and, more specifically, to a group of esterases designated phopholipase/- 
caiboxylesterase. Fmihermore, an alpha^eta hydrolase domain and the esterase 
family active site are found in the esterase of the invention. The esterase protein of 
tiie invention contains three active site anoino acid residues identlBed in 
carboxylesterase as involved in the charge relay system. 

Human esterase of the invention is expected to be useful for the same purposes as 
previously identified esterase enzymes. Human esterase is believed to be usbful in 
Qier^eutic methods to treat disorders such as cancer, dermatological disorders, 
gastrointestinal and liver disorders, neurological disorders, respiratory disorders, 
metaboUc disorders, inflammatbry disorders, reproductive disorders, and genitouri- 
nary disorders. Human esterase also can be used to screen for human esterase 
activators and inhibitors. 
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One embodiment of the present invmtiorL is aa expression vector containing any 
polynucleotide of the preseot invention. 

Yet another embodiment of the present invention is a host cell containing any 
5 expression vector of the present inveation. 

Still another embodiment of the present invention is a substantially purified Esterase . 
polypeptide encoded by any polynucleotide of the present invention. 

10 Even ano&er embodiment of the present invention is a method of producing a 
Esterase polypeptide of the present invention, wherein the metihod conq}rises the 
following steps: 

a. culturing the host cells of the present invention under conditions suitable for 
the expression of the Esterase polypeptide; and 

15 b. recovering the Esterase polypeptide firom the host cell culture. 

Yet another embodiment of the present invention is a method for detecting a poly- 
nixcleotide encoding a Esterase polypeptide in a biological sample comprising the 
following steps: 

20 a. hybridizing any polynucleotide of the present invention to a nucleic acid 
material of a biological sample, thereby fomung a hybridization complex; and 

b. detecting said hybridization complex. 

Still another embodiment of the present invention is a method for detecting a poly- 
25 nncleotide of the present invention or a Esterase polypeptide of the present invention 
comprising the steps of: 

a. contacting a biological sample with, a reagent which specifically interacts with 
the polynucleotide or the Esterase polypeptide and 

b. detecting the interaction 



30 
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Even another embodiment of the present invention is a diagnostic Idt for conducting 
any method of the present invention. 

Yet another embodiment of the present invention is a method of screening for agents 

•which decrease the activity of a Esterase, comprising the steps of: . 

a. contacting a test compound with a Esterase polypeptide encoded by any 
polynucleotide of the present invention; 

Id. detecting binding of the test compound to the Esterase polypeptide, wherein a 
test compound which binds to the polypeptide is identified as a potential 
thers^eutic agent for decreasing the activity of a Esterase. 

Still another embodiment of the present invention is a method of screening for agents 

which regulate the activity of a Esterase, comprising the steps of: 

SL contacting a test compound with a Esterase polypeptide encoded by any 

polynucleotide of the present inv^tion; and . 
"b. detecting a Esterase activity of the polypeptide, wherein a test compound 
which increases the Esterase activity is identified as a potential therapeutic 
agent for increasing the activity of the Esterase, and wherein a test compound 
which decreases the Esterase activity of the polypeptide is identified as a 
potential therapeutic agent for decreasing the activity of the Esterase. 

£ven another embodim^t of the present invention is a method of screening for 
agents which decrease the activity of a Esterase, comprising the step of: 

contacting a test compound vdth any polynucleotide of the present invention and 
detecting binding of the test compound to the polynucleotide, wherein a test 
compound which binds to the polynucleotide is identified as a potential therapeutic 
agent for decreasing the activity of Esterase. 
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Yet another embodiment of the present invention is a metiiod of reducing the activity . 
of a Esterase, comprising the step of: 

contacting a cell with a reagent which specifically binds to any polynucleotide of the 
present invention or any Esterase polypeptide of the present invention, whereby the 
activity of Esterase is reduced. 

Still another embpdunent of the present invention is a reagent that modulates the 
activity of a Esterase polypeptide or a polynucleotide wherein said reagent is 
identified by any methods of the present invention. 

Even another embodiment of the present invention is a pharmaceutical composition, 
comprising: 

an expression vector of the present invention or a reagent of the present invention 
and a pharmaceutically acceptable carrier. 

. Yet another embodiment of the present invention is the use of an expression vector of 
the present invention or a reagent of the present invention for modulating the activity 
of a Esterase in a disease, preferably cancer, a dermatological disorder, a gastro- 
mtestinal and a liver disorder, a neurological disorder, a respiratory disorder, a 
metabolic disorder, an inflanamatory disorder, a reproductive disorder or a genitou- 
rinary disorder. 

The invention thus provides a' human esterase that can be used to identify test 
compounds that may act, for exanq>le, as activators or inhibitors at the enzyme*s 
active site. Human esterase and fragments thereof also are useful in raising specific 
antibodies that can block the enzyme and effectively reduce its activity. 
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Polypeptides . . 

Human esterase polypeptides according to the inveuticn comprise at least 6, 10, 15, 
20, 25, 50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 325, or 329 contiguous 
5 • amino acids selected from the amino acid sequence shown in SEQ ID NO: 2 or a 
biolo^cally active variant thereof, as defined below. An esterase polypeptide of the 
invention therefore can be a portion of an esterase protein, a full-length esterase 
protein, or a fusion protein comprising all or a portion of an esterase protein. 

10 Bwlogicaify active variants 

Human esterase polypeptide variants that are biologically active, eg., retain an 
enzymatic activity, also are human esterase polypeptides. Preferably, uaturally or 
non-naturally occurring human esterase polypeptide variants have amino acid 

15 sequences which are at least about 92, preferably about 95, 96, 97, 98, or 99% 
identical to the amino acid sequence shown in SEQ ID NO: 2 or a fragment tbereof. 
Percent identity between a putative huinan esterase polypeptide variant and an amino 
acid sequence of SEQ ID NO: 2 is determined by conventional methods. See, for 
example, Altschul et al. Bull Math Bio. 48:603 (1986), and Henikoff & Henikof^ 

20 Proc. Natl Acad Sci USA SP:10915 <1992). Briefly, two amino acid sequences are 
aligned to optimize the alignment scores using a gap opening penalty of 10, a gap 
extension penalty of 1, and the **BLOSUM62*'. scoring matrix of Henikoff & 
Henikoff, 1992. 

25 Those skilled in tiie art appreciate that there are many established algorithms 
available to align two amino acid sequences. The 'TASTA*' similarity search 
algorithm of Pearson & Lipman is a suitable protein alignment method for examining 
the level of identity shared by an amino acid sequence disclosed herein and the 
amino acid sequence of a putative variant. The FASTA algorithm is described by 

30 Pearson & Lipman, Froc. Nat'l Acad Sci USA *J:2444(1988), and by Pearson, 
Meth Emymol 183:63 (1990). Briefly, PASTA first characterizes sequence 
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sixnilarity by identifying regions shared by the query sequence (e.g., SEQ ID NO: 2) 
and a test sequence that have either the highest density of identities (if the ktup 
variable is 1) or pairs of identities (if ktup=2), without considering coiiservative 
amino acid substitutions, faisertions, or deletions. The ten regions with the highest 
density of identities are then rescored by comparing the similarity of all paired amino 
acids usmg an amino acid substitution matrix, and the eads of. the regions are 
•*triimned'* to include only those residues that contribute to the highest score. If there 
are several regions with scores greater than the "cutoff value (calculated by a 
predetennined formula based upon the length of the sequence the ktiq) value), then 
the trimmed uritial regions are exammed to determine whether the regions can be 
joined to form an approximate alignment with gaps. FiiiaUy, the highest scoring 
regions of the two amino acid sequences are aligned using a modification of the 
Needleman-Wunsch- Sellers algorithm (Needlernan & Wur^ch, J. Mol Biol48:444 
(1970); Sellers, SUM J, AppL Math. 26:7 SI (1974)), which aUows for amino acid 
insertions and deletions. Preferred parameters for FASTA analysis are: ktup=l, gap 
opening penalty=10, gap extension penalty=l, and substitution matrix==BL0SUM62. 
Ttiese paranietCTS can be introduced mto a FASTA program by modifying the scoring 
matrix file ("SMATRIX"), as explained in' Appendix 2 of Pearson, Meth Enzymol 
755:63(1990). 

FASTA can also be used to determine the sequence identity of nucleic acid 
molecules using a ratio as disclosed above. For nucleotide sequence comparisons, 
the ktup value can range between one to six, preferably firom three to sue, most 
preferably three, with other parameters set as defe-ult 

identity" of a first sequence towards a second sequence, within the meaning of 
the invention, shall be understood as being the % idratity which is calculated as 
follows: First the optimal global aligmnent between the two sequences is determined 
with tiie CLUSTAL W algorithm [Thomson JD, Higgins DG, gibson TJ. 1994. 
ClustalW: Improving the sensitivity of progressive multiple sequence ahgmnent 
throu^ sequence weighting, positions-specific gap penalties and weight matrix 
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choice. Kuleic Acids Res., 22: 4673-4680], Veraon 1.8, flying the following 
cominanci line syntax; ychistalw -infile=7infile.1xt -output- -outordet=aligned 
-pwmatrix=gonnet -pwdnamatrixr^lxistalw -pwgq)open=10-0 -pwgapexiN).! 
-.matrix=gonnet -g^pen=10,0 -gapext=0.05 -gapdist=8 -hgapresidues=GPSNDQERK 

5 -inaxdiv=40. ^taiplementatioiis of the CLUSTAL W algorithm are readily available at 
numeroiis sites on the internet, mcluding, e.g.^ http://ww.ebi.ac.uk.) Thereafter, the 
nmnber of matches in the alignmeat is determined by coimting the number of 
identical nucleotides (or amino acid residues) in aligned positions. Finally, the total 
number of matches is divided by the total number of nucleotides (or amino acid 

10 residues) of the longer of the two sequences; and multiplied by 100 to yield the "% 
identity" of a fibcst sequence towards a second sequence. 

Variations in percent identity can be due, for example, to amino acid substitutions, 
insertions, or deletions. Amino acid substitutions are defined as one for one amino 

15 acid replacements. They are conservative in nature when the substituted amino acid 
has sunilar structural and/or chemical properties. Examples of conservative 
rq)lacem.CTLts are substitution of a leucine with an isoleucine or valine, an aspartate 
with a glutamate, or a threonine with a serine. Polypeptides of the invention may 
have, for example, between 1 and 10 (e.g., 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10) conservative 

20 amino acid substitutions. 

Amino acid insertions or deletions are changes to or within an amino acid sequence. 
They typically fall in the range of about 1 to 5 anadno acids. Gxiidance in determining 
which amino acid residues can be substituted, mserted, or deleted without abolishing 
25 biologicai or immunological activity of a human esterase polypeptide can be found 
using computer programs well known in the art, such as DNASTAR software. 

The invention additionally, encompasses esterase polypeptides that are differentially 
modified during or after translation, e.g., by glycosylation, acetylation, 
30 phosphorylation, amidation, derivatization by known protecting/blocking groups, 
proteolytic cleavage, Unkage to an antibody molecule or other cellular ligand, etc. 
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.Any of numerous chemical modifications can be carried out by known techniques 
including, but not limited, to specific chemical cleavage by cyanogen bromide, 
trypsin, chymotrypsin, papain, V8 protease, NaBHU, acetylation, formylation, 
oxidation, reduction, metabolic synthesis in the presence of tunicamycin^ etc. 

^Additional post-translational naodifications encompassed by the invention inclixde, 
for example, ag., N-linked or O-linked carbohydrate chains, processing of N- 
terminal or C-temunal ends), attachment of chemical moieties to the amino acid 
iDackbone, chemical modificatioias of N-linked or O-linked carbohydrate chains, and 
addition , or deletion of an N-terminal methionine residue as a result of prokaryotic 
liost cell expression. The esteirase polypeptides may also be modified with a 
^detectable label, such as an enzymatic, fluorescent, isotppic or afBnity label to allow 
for detection and isolation of the protein. 

The invention also provides chemically modified derivatives of esterase polypeptides 
that may provide additional advantages such as increased solubiHty, stability and- 
circulating time of the polypeptide, or decreased immunogenicity (see U.S. Patent 
3Mo. 4,179,337). The chemical moieties for derivitization can be selected ftom water 
soluble polymers such as polyethylene glycol, ethylene glycol/propylme glycol 
oopolymers, caiboxymethylcellulose, dextran, polyvinyl alcohol, and the like. The 
polypeptides can be modified at random or predetermined positions within the 
xnblecule and can include one, two, three, or more attached chemical moieties. 

'VHietiia: an amino acid change or a polypeptide modification results in a biologically 
active esterase polypeptide can readily be determined by assaying for enzymatic 
activity, as described in the specific examples, below. 

JFusion proteins 

Fusion proteins are usefid for generating antibodies against esterase polypeptide 
amino acid sequences and for use in various assay systrais. . For example, fiision 
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proteins can be used to identify proteins that interact with portions of a human 
esterase polypeptide. Protein affinity chroraatography or library-based assays for 
protein-protein interactions, such as the yeast two-hybrid or phage display systems, 
can be used for this purpose. Such methods are well know in the art and also can be 
used as drug screens. . 

A human esterase polyp^tide fusion protein comprises two polypeptide segments 
fused together by means of a peptide bond. The first polypeptide segment, comprises 
at least 6, 10, 15, 20, 25, 50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 325, or 
329 contiguous amino acids of SEQ ID N0:2 or of a biologically active variant, such 
as those described above. Thie first polypeptide segment also can comprise full- 
length esterase protein. 

The second polypeptide segment can be a full-length protein or a protein fragment 
Proteins commonly used in fUsion protein construction include P-galactosidase, P- 
glucuronidase, green fluorescent protein (GFP), autofluorescent proteins, including 
blue fluorescent protein (BFP), glutathione-S-transferase (GST), luciferase, horse- 
radish peroxidase (HRP), and chloramphenicol acetyltransferase. (CAT). Addition- 
ally, epitope tags are used in fusion protein constructions, including histidine (ffis) 
tags, FLAG tags, influenza hemagglutinin (HA) tags, Myc tiags, VSV-G tags, and 
thioredoxin (Trx) tags. Other fusion constructions can include maltose binding 
protein . (MBP), S-tag, Lex a DNA bmding domain (DBD) fusions, GAL4 DNA 
bittdiig domaio fusions, and h.erpes sin:q>lex vims (HSV) BP16 protein fusions. A 
fusion protein also can be engineered to contain a cleavage site located betwera the 
esterase polypeptide-encoding sequence and the heterologous protein sequence, so 
tiiat the esterase polypeptide can be cleaved and purified away fix>m the heterologous 
moiety, 

A fusion protein can be synthesized chemically, as is known in the art Preferably, a. 
fusion protein is produced by covalently linking two polypeptide segments or by 
standard procedures in the^art of molecular biology. Recombinant DNA methods can 
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be used to prepare fusion proteins, for example, by making a DNA construct which 
comprises coding sequences selected fix>m SEQ ID N0:1 in proper reading jframe 
" with nucleotides encoding the second polypeptide segment and expressing the DNA 
construct in a host cell, as is known in the art. Many kits for constructing fusion 
5 proteins are available from companies such as Promega, Corporation (Madison, WI), 
Stratagene (La Jolla, CA), CLONTECH (Mountain View, CA), Santa Cruz 
Biotechnology (Santa Cruz, CA), MBL International Corporation (MIC; Watertown, 
MA), and Quantuni Biotechnologies (Montreal, Canada; 1-888-DNA-KITS). 

10 ' Identification of species homologs 

Species homologs of human esterase polypeptide can be ohtaitied using esterase 
polypeptide polynucleotides (described below) to make suitable probes or primers for 
screening cDNA expression libraries from other species, such as mice, monkeys, or 
15 yeast, identifying cDNAs which encode homologs of esterase polypeptide, and 
expressing the cDNAs as is known in the aort 

Polynucleatides 

10 A human esterase polynucleotide can be single- or double-stranded and comprises a 
coding sequence or the complement of a coding sequence for an esterase polypeptide. 
A coding sequence for human esterase is sbown in SEQ ID NO: 1. 

Degeoerate nucleotide sequences encoding human esterase polypeptides, as well as 
25 homologous nucleotide sequences which, are at least about 50, 55, 60, 65, 70, 
preferably about 75, 90, 96, 98, or 99% identical to the nucleotide seqxience shown in 
SEQ ID NO: 1 or its complement also are esterase polynucleotides. Percent 
sequence identity between the sequences of two polynucleotides is determined using 
computer programs such as ALIGN whicti employ the FASTA algorithm, using an 
50 afBne gap search with a gap open penalty of -12 and a gap extension penalty of -2. 
Conq)lementary DNA (cDNA). molecules, species homologs, and variants of esterase 



wo 2004/013319 



PCT/EP2003/008392 



• . ' -13- . 

polynucleotides that encode biologically active, esterase polypeptides also are 
esterase polynucleotides. Polynucleotide fi:agmeuts comprising at least 8, 9, 10, 11, 
12, 15, 20, or 25 contiguous nucleotides of SEQ ID N0:1 or its complement also are 
esterase polynucleotides. These fragments can be ixsed, for example, as hybridization . 
5 probes or as antisense oligonucleotides. 

Identification of polynucleotide variants and homologs 

Variants and homologs of the esterase polynucleotides described above also are 
10 esterase polynucleotides. Typically, homologous esterase polynucleotide sequences 
can be identified by hybridization of candidate polynucleotides to known esterase 
polynucleotides under stringent conditions, as is known in the art. For example, 
using the Mowing wash conditions--2X SS.C (0.3 M NaCl, 0.03 M sodium citrate, 
pH 7.0), 0.1% SDS, room temperature twice, 30 minutes each; then 2X SSC, 0.1% 
L5 SbS, SO^'C once, 30 minutes; then 2X SSC, room temperature twice, 10 minutes 
each-homologous sequences can be identified which contain at most about 25-30% 
basepair mismatches. More preferably, homologous nucleic acid strands contain 
15-25% basepair mismatches, even more preferably 5-15% basepair mismatches. 

10 Species homologs of the esterase polynucleotides disclosed herein also can be 
identified by making suitable probes or primes and screening cDNA e3q)ression 
libraries from other species, such as mice^ monkeys, or yeast. Human variants of 
esterase polynucleotides can be identified, for example, by screening human cDNA 
expression libraries. It is well known that the Tm of a double-stranded DNA 

15 decreases by l-l.S'^C with every 1% decrease in homology (Bonner et ah, J, Mol 
Biol 8Jy 123 (1973). Variants of human esterase polynucleotides or esterase 
polynucleotides of other species can therefore be identified by hybridizing a putative 
homologous esterase polynucleotide with a polynucleotide having a nucleotide 
sequence of SEQ ID NO: 1 or the complement thereof to form a test hybrid. The 

>0 melting temperature of the test hybrid is compared with the melting temperature of a 
hybrid compristag polynucleotides having perfectiy complementary nucleotide 
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sequences, and the number or percent of basepair mismatches within the tesi hybrid 
is calculated. 

Nucleotide sequences which hybridize to esterase polynucleotides or their comple- 
ments following stringent hybridization and/or wash conditions also are esterase 
polynucleotides. Stringent wash conditions are well known and understood in the art 
and are disclosed, for example, in Sambrook et al, MOLECULAR Cloning: A 
Laboratory Manual, 2d ed., 1989, at pages 9.50-9.51. 

Typically, for stringent hybridization conditions a combination of temperature and 
salt concentration should be chosen that is approximately 12-20°C below the 
calculated Tm of the hybrid under study. The Tm of a hybrid between an esterase 
polynucleotide having a nucleotide sequence shown in SEQ ID NO: 1 or the 
complement thereof and a polynucleotide sequence which is at least about 50, 
preferably about 75, 90, 96,' or 98% identical to one of those nucleotide sequences 
can be calculated, for example,, using the equation of Bolton and McCarthy, Proc. 
Hatl Acad Set aSA. 48, 1390 (1962): 

Tm = 81 .5°C - 16.60ogio[Nai) + 0.41(%G + C) - 0.63(%fonnamide) - 600/0, 
where / = the length of the hybrid in basq>airs. 

Strinigoat wash conditions include, for example, 4X SSC at 65®C, or 50% formamide, 
4X SSC at 42*'C, or 0.5X SSC, 0.1% SDS at 65''C. Highly stringent wash conditions 
include, for example, 0.2X SSC at 65°C. 

J*reparation of polynucleotides 

A hmnan esterase polynucleotide can be isolated firee of other ceUular components 
such as membrane components, proteins, and Upids, Polynucleotides can be made by 
a cell and isolated using standard nucleic acid purijS.cation techniques, or synthesized 
using an amplification technique, such as the polymerase chain reaction (PGR), or by 



wo 2004/013319 



PCT/EP2003/008392 



. 15 - 

using an automatic synthesizer. Methods for isolating polynucleotides are routine 
and are known in the art. Any such technique for obtaining a polynucleotide can be 
used to obtain isolated esterase polynucleotides. For example, restriction enzymes 
and probes can be used to isolate polynucleotidie fragments, which comprise esterase 
nucleotide sequences. Isolated polymicleotides are in preparations that are free or at 
least 70, 80, or 90% free of othermolecules. 

Human esterase cDNA molecules can be made with standard molecular biology 
teohniques, using esterase mSNA as a template. Human esterase cD>TA molecules 
can fhereafler be replicated using molecular biology techniques known in the art and 
disclosed ra manuals such as Sambrook et aL (1989). An amplification technique, 
such as PC31, can be used to obtain additional copies of polynucleotides of the 
invention, using either human genomic DNA or cDNA as a tenotplate. 

Alternatively, synthetic chemistry techniques can be used to synthesize esterase 
polynucleotides. The degerieracy of the genetic code allows alternate nucleotide 
sequences to be synthesized which will encode a human esterase polypeptide having, 
for example, an anodno acid sequence shown in SEQ ID. NO: 2 or a. biologically 
active variant thereof 

Extending polynucleotides 

Various PCR-based methods can be used to extend the nucleic acid sequences 
disclosed herein to detect upstream sequences such as promoters and regulatory 
elements. For example, restriction-site PCR uses universal primers to retrieve 
uiiknown sequence adjacent to a known locus. Saricar, PCR Methods Applic. 2, 
31 8-322, 1993; Triglia et aL, Nucleic Acids Res. 16, 8186, 1988; Lagerstrom et a/., 
PCR Methods Applic, 7, 111-119, 1991; Parker et al.. Nucleic Aaids Res. 19, 
30 55-3060, 1991). AdditionaUy, PCR, nested primers, and PROMOTERFINDER 
libraries ((XONTECH, Palo Alto, Calif.) can be used to walk genomic DNA 
(CLONTECH, Palo Alto, Calif). See WO 01/98340. 
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Obtaining Polynucleotides 

Himian esterase polypeptides can be obtained, for exan5)ie, by puiificatioii from' 
5 human cells, by expression of esterase polynucleotides, or by direct chemical 
synlliesis. 

Protein purification 

10 Human esterase polypeptides can be purified from any human cell which expresses 
the receptor, including host ceUs which have been transfected with esterase 
polynucleotides. A purified esterase polypeptide is separated from other compounds 
that normally associate with th.e esterase polypeptide in the cell, such as certain 
proteins, carbohydrates, or lipids, using methods well-known in the art Such 

15 methods include, but are not limited to, size exclusion chromatogr^hy, ammonium 
sulfate fractionation, ion exchange chromatography, afiOnity cbromatography, and 
preparative gel electrophore^. 

A preparation of purified esterase polypeptides is at least 80% pure; preferably, the 
20 preparations are 90%, 95%, or 99% pure. Purity of the preparations can be assessed 
by any means known in the art, such as SDS-polyacrylamide gel electrophoresis. 

Expression of polynucleotides 

25 To express a human esterase polynucleotide, the polynucleotide can be inserted into ' 
an expression vector which. contains the necessary elements for the transcription and 
translation of the inserted coding sequence. Methods which are weU known to those 
skilled in. the art can be used to construct expression vectors containing sequences 
encoding esterase polypeptides and appropriate transcriptioiial and translational 

30 cotLtrol elements. These methods include in vitro recombinant DNA techniques, 
synthetic techniques, and in vfvb genetic recombinatioiL Such techniques are 
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described, for example, in Sambrook et al. (1989) and in Ausubel et aL, Current 
Protocols IN Molecular Biology, John Wiley & Sons, New York, N.Y., 1989. 

A variety of expression vector/host systems can be used to contain and express 
5 sequences encoding ai human esterase polypeptide. These include, but are not limited 
to, microorgamsms, such as bacteria transfonned with recombinant bacteriophage, 
plasmid, or cosmid DNA expression vectors; yeast transformed with yeast expression 
vectors, insect cell systems ixifected with virus expression vectors (e.g., bacidoviras), 
plant cell systems transfonned with virus expression vectors (e.g., cauliflower mosaic 
} virus, CaMV ; tobacco mosaic virus, TMV) or with bacterial expression vectors {e.g, , 
Ti or pBR322 plasmids), or animal cell systems. See WO 01/98340. 

Host cells 

5. A host cell strain can be chosen for its ability to modulate the expression of the 
inserted sequences or to process the expressed esterase polypeptide in fhe desired 
fashion. Such modificatioiis of the polypeptide include, but are not limited to, 
acetylation, caiboxylation, glycosylation, phosphorylation, Upidadon, and acylation. 
Post-translational processing which cleaves a **prepro'* form of the polypeptide also 

0 can be used to facilitate correct insertion, folding and/or function. Different host 
cells that have specific cellular machinery and characteristic mechanisms for 
post-translational activities (e.g., CHO, HeLa, MDCK, HEK293, and WI38) are 
available from the Aoaerican Type Culture Collection (ATCC; 10801 University 
Boulevard, Manassas, VA 20110-2209) and can be chosen to ensure the correct 

5 modification and processing of the foreign protein. See WO 01/98340. 

Alternatively, host cells which contain a human esterase polynucleotide and which 
express a human esterase polypeptide can be identified by a variety of procedures 
known to those of skill in ftie art. Examples include enzyme-linked immunosoiboit 
0 assay (ELISA), radioimmunoassay (RIA), and fluorescence activated cell sorting 
. OPACS). Hampton a/,. Serological Methods: A Laboratory Manual, APS 
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. Press, StPad,Miiiii., 1990) arid Maddox a/., 7, Exp. Med 158, 1211-1216, 1983); 
See WO 01/98340. . . ■ 

A wide variety of labels and conjugation techniques are known by those skiUed in the 
S art and can be used in various nucleic acid and amino acid assays. Means for 
producing labeled hybridization or PGR probes for detecting sequences related to 
polynucleotides encoding esterase polypeptides include oligolabeling, nick 
translation, end-labeling, or PGR ampUfication using a labeled nucleotide. Alterna- 
tively, sequences encoding a human esterase polypeptide can be cloned into a vector 
.0 ■ for the production of an mRNA probe, Sucli vectors are known in the art, are 
commercially available, and can be used to synthesize RNA probes in vitro by 
addition of labeled nucleotides and an appropriate RNA polymerase such as T7, T3, 
or SP6. These procedures can be conducted using a variety of commercially 
available kits (Amersham Pharmacia Biotech, Promega, and US Biochemical). 
.5 Suitable reporter molecules or labels which caii be used for ease of detection include 
radionucUdes, enzymes, and fluorescent, cheniiluininescent, or chromogenic agents, 
as well as substrates, cofactors, inhibitors, magnetic particles, and the tike. 

JExpression and purification of polypeptides 

JO 

Host cells transformed with nucleotide seqxiences encoding a human esterase 
polypeptide can be cultured imder conditions suitable for the expression and recovery 
of the protein from cell culture. The polypeptide produced by a transformed cell can 
be secreted or contained intracellularly depending on the sequence and/or the vector 
IS xised. As will be understood by those of skiU in the art, expression vectors containing 
polynucleotides which encode esterase polypeptides can be designed to contain 
signal sequences which direct secretion of soluble esterase polypeptides through a 
prokaryotic or eukaryotic cell membrane or which direct the membrane insertion of 
membrane-bound esterase polypeptide. See WO 01/98340. 



30 
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Chemical synthesis 

Sequences encoding a human esterase polypeptide can be synthesized, in whole or in 
part, using ciemical methods well known in the art (see Caruthers et aL^ Nucl Acids 
Res. Symp, Ser. 215-223, 1980; Horn et aL Nucl Acids Res. Symp. Ser. 225-232, 
1980). Alternatively, a human esterase polypeptide itself can be produced using- 
chemical methods to synthesize its amino acid sequence, such as by direct peptide 
synthesis using solid-phase techniques (Merrifield, J. Am. Chem. Soc. 85^ 2149-2154, 
1963; Roberge et a/.. Science 269, 202-204, 1995). Protein synthesis can be 
perfonned using manual techniques or by automation. Automated synthesis can be 
achieved, for example, using AppUed Biosy stems 431 A Peptide Synthesizer (Perkin 
Elmer). Optionally, fragments of esterase polypeptides can be separately syntiie- 
sized and combined using chemical methods to produce a full-length molecule. See 
WO 01/98340. 

As wiD be understood by those of skill in the art, it may be advantageous to produce 
esterase polypeptide*encoding nucleotide sequences possessing non-naturally 
occurring codons. For example^ codons preferred by a particular prokaryotic or 
eukaryotic Host can be selected to incriease the rate of protein expression or to 
produce an KNA trac^cript having desirable properties, such as a half-life which is 
longer than that of a transcript generated from the naturally occurring seqnence. 

The nucleotide sequences disclosed herein can be engineered using methods 
generally known in the art to alter esterase polypeptide-encoding sequences for a 
variety, of reasons, including but not limited to, alterations which modify the cloning, 
processing, and/or expression of the polypeptide or mRNA product. DNA shuffling 
by random jOragmentation and PGR reassembly of gene fragments and synthetic 
oligonucleotides can be used to engmeer the nucleotide sequences. For example,, 
site-directed mutagenesis can be used to insert new restriction sites, alter 
glycosylation patterns, change codon preference, produce splice variants, introduce 
mutations, and so forth. 
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Antibodies 

Any type of iantibody known in the axt can be generated to bind specifically to an 
epitope of a human esterase polypeptide. ""Antibody" as used herein includes intact 
inmiimoglobulin niolecules, as well as fragments thereof, such as Fab, F(ab')2, and 
Fv, whicli are enable of binding an epitope of a human est^ase polypeptide. 
Typically, at least 6, 8, 10, or 12 contiguous annno adds are lequired to form an 
epitope. However, ^itopes which involve non-contiguous amino acids may require 
more, e.g, , at least IS, 25, or SO amino acids. * 

An antibody which specifically binds to an epitope of a human esterase polypeptide 
can be used therapeutically, as well as in immunochemical assays, such as Westem 
blots, . ELISAs, radioimmimoassays, itmnunohistochemical assays, ircununo- 
precipitations, or other immunochemical assays known in the art. Various immuno- 
assays can be used to identify antibodies having the desired specificity. Numerous 
protocols for competitive binding or immunoradiometric assays are well known in 
the art Such immunoassays typicaUy involve the measurcDDient of complex 
formation betwreen an immunogai axid an antibody that specifically binds to the 
immunogen. 

Typically, an antibody that specifically binds to a human esterase polypeptide 
provides a detection signal at least S-, 10-, or 20-fold higher than a detection signal 
provided with other proteins whm used ia an immunochemical assay. Preferably, 
antibodies that specifically biad to esterase polypeptides do . not detect other proteins 
in immunochemical assays and can immunoprecipitate a human esterase polypeptide 
firom solution. See WO 01/98340. 
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Antisense oligonucleotides 

Aatisense oligonucleotides are nucleotide sequences that are complementary to* a 
specific DNA or RNA sequence. Once introduced into a ceU, the complemeatary 
nucleotides combine with natural sequences produced by the cell to form con5)Iexes 
and block either transcription or translation. . Preferably, an antisense oligonucleotide 
is at least 11 nucleotides in length, but can be at least 12, 15, 20, 25, 30, 35, 40, 45, 
or 50 or more nucleotides long. Longer sequences also can be used. Antisense 
oligonucleotide molecules can be provided in a DNA construct and introduced into a 
cell as described above to decrease the level of esterase gene products in the cell 

Antisense oligonucleotides can be deoxyribonucleotides, ribonucleotides, or a 
combination of both. Oligonucleotides can be synthesized manually or by an 
automated synthesizer, by covalentiy linking the 5' end of one nucleotide with the 3 ' 
end of another nucleotide with non-phosphodiester intemucleotide linkages such- 
alkylphosphonates, phosphorotiiioates, phosphorodithioates, alkylphosphonothioates, 
alkylphosphonates, phosphoramidates, phosphate esters, carbamates, acetamidate, 
carboxymethyl esters, caibohates, and phosphate triesters. See Brown, Metfi Mot 
Biol 20, 1-8, 1994; Sonveaux, MetK Mol Biol 26, 1-72, 1994; Uhlmann et al, 
Chem, Rev. 90, 543-583, 1990. ' 

Modifications of esterase gene expression can be obtained by designing antisense 
oligonucleotides fliat will form duplexes to the control, 5*, or regulatory regions of 
the esterase gme. Oligonucleotides derived from the transcription initiation site, e.g., 
between positions -10 and +10 from the start site, are preferred. Similarly, inhibition 
can be achieved using 'triple helix" base-pairing methodology. Triple helix pairing 
is useful because it causes inhibition of the ability of the double helix to open 
sufBcienfly for the binding of polymerases, transcription factors, or chaperons. 
Therapeutic advances using.triplex DNA have been described in the literature (e.g.. 
Gee et al, in Huber & Carr, MOLECULAR AND iMMUNOLOcac APPROACHES, Futura 
Publishing Co., Mt Kisco, N.Y., 1994). An antisense oligonucleotide also can be 
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designed to block translation of mRNA by preventing the trajiscript from binding to 
ribosomes. See WO 01/98340. 

Ribozymes 

5 . , ; . ' ' 

Ribozymes are RNA molecules with catalytic activity. Sfee, e.g., Cech, Science 236, 
1532-1539; 1987; Cech, Ann. Rev: Biochenu 5fi, 543-568; 1990, Cech, Cwrr. Opin. 
Struct Biol 2, 605-609; . 1992, Couture & Stinchcomb, Trends Genet 12, 510-515, 
1996. Ribozymes can be used to iohibit gene function by cleaving an RNA sequence, 

0 . as is known in tibe.art {e,g,^ Haseloff ef a/., U.S. Patent 5,641 ,673). The mechanism 
of ribozyme action involves sequence-specific hybridization of the ribozyme 
molecule to complementary target RNA, followed by endonucleolytic cleavage^ 
Examples include engineered hammerhead motif ribozyme molecules that can. 
^ecificaUy and efficiently catalyze endonucleolytic cleavage of specific nucleotide 

5 sequences. 

The coding sequence of a human esterase polynucleotide can be used to generate 
ribozymes that will specifically bind to mRNA transcrilDed from fhe esterase 
polynucleotide. Methods of designing and constructing libozrymes which can cleave 

0 other RNA molecules in trans in a highly sequence specific manner have been 
developed and described in the art {see HaseloflF et al NatuKe 334, 585-59i, 1988). 
For exanq>le, the cleavage activity of ribozymes can be targeted to specific RNAs by 
engineering a discrete *lrybridization" region into the ribozyme. The hybridizatiorL 
region contains a sequence complementary to the target RNA and thus specifically 

5 hybridizes wititi the target (see, for example, Gerlach et aL, JSP 321,201). See WO 
01/98340. 

Differentially expressed genes 

0 Described herein are methods for the identification of genes Avhose products interact 
with human esterase. Such genes noay represent genes that are differentiaUy 



wo 2004/013319 



-23- 



PCT/EP2003/008392 



expressed in disorders including, but not limited to, cancer, dermatological disorders, 
gastrointestinal and liver disorders, neurological disorders, respiratory disorders, 
metabolic disorders, inflammatory disorders, reproductive disorders, and gemtou- 
rinaiy disorders. Further, such genes may represent genes that are differentially 
regulated in response to manipulations relevant to the progression or treatment of 
such diseases. Additionally, sixch genes may have a temporally modulated expres- 
sion, increased or decreased at different stages of tissue or organism development. A 
differentially expressed gene may also have its expression modulated under control 
versus e^erimental conditions. In addition, the human esterase gene or gene 
product may itself be tested for dijfferential expression. 

The degree to which expression differs in a normal versus a diseased state need only 
be large enough to be visualized via standard characterization techniques such as 
differential display techniques. Other such standard characterization techniques by 
which expression differences may be visualized inchide but are not limited to, 
quantitative RT (reverse transcriptase), PGR, and Northern analysis. 

To identify differentially expressed genes total KNA or, preferably, niKNA is 
isolated from tissues of interest. For example, RNA samples are obtauied £rom 
. tissues of experunental subjects and from corresponding tissues of control subjects. 
Any RNIA isolation technique that does not select against the isolation of mK^^A may 
be utilized for the purification of such KMA samples. See, for example, Ausubel et 
aLy ed-, Cukrent Protocols in Molecular Biology, John Wiley & Sons, Inc. 
New York, 1987-1993. Large numbers of tissue samples may readily be processed 
using techniques well known to those of skill in the art, such as, for example, the 
single-step RNA isolation process of Chomczynski, U.S. Patent 4,843,155. 

Transcripts within the collected RNA samples that rq>resent RNA produced by 
differentially expressed genes are identified by methods well known to those of skill 
in the art They include, for example, dififerential screening (Tedder et cd.^ Proc. 
Natl Aaad Sci. U.S.A 85, 208-12, 1988), subtractive hybridization (Hedrick et aL, 
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Nature 308, 149-53; Lee et al., Proc. Natl Acad Sci U,S,A, 88, 2825, 1984), and, 
preferably, differential display (Liang & Pardee, Science 257, 967-71, 1992; U.S. 
Patent 5,262,311). 

S The differential expression information may itself suggest relevant methods for the 
treatment of disorders involving the human esterase. For example, treatment may 
include a modulation of expression of Ihe differentially expressed genes and/or tiie 
gene eacoding the human esterase. The differential ^ression information may 
iadicate whether the expression or. activity of the differentially esqiressed gene or 
10 gene product or the human esterase gene or gene product are up-regulated or dowh- 
regulaled- 

Screemng methods 

15 The invention provides assays for screening test compounds that bind to or modulate 
. the activity of a human esterase polypeptide or a human esterase polynucleotide. A 
test compound preferably binds to a human esterase polypeptide or polynucleotide. 
More preferably, a test compound decreases or increases enzymatic activity by at 
least about 10, preferably about 50, more preferably about 75, 90, or 100% relative to 

20 the absence of the test compound. 

Test compatinds 

Test compounds can be pharmacologic agents aheady known in the art or can be 
25 compounds previously unknown to have any pharmacological activity. . The 
compounds can be naturally occurring or designed in the laboratory. They can be 
isolated from microorganisms, animals, or plants, and can be produced re- 
combinantly, or synthesized by chemical methods known in the art If desired, test 
compounds can be obtained using any of the nimaerous combinatorial library 
30 methods known in the art, including but not limited to, biological libraries, spatially 
• addressable parallel solid phase or solution phase libraries, synthetic library methods 
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requiring deconvolution, the "one-bead one-compound" library method, and 
synthetic library methods using afiBnity chromatogr^hy selection. The biological 
libraiy approach is limited to polypeptide Kbraries, while the other four approaches 
ate applicable to polypeptide, non-peptide oUgomer, or small molecule libraries of 
5 compoimds. See Lam, Anticancer Drug Des. 12, 145, 1997. 

Methods for the synthesis of molecular libraries are well known ia the art {see, for 
exanq)le, DeWitt et al, Proc, Natl Acad. Set U,S.A. 90, 6909, 1993; Erb et al. Proc. 
Natl. Acad Set USA. 91, 1 1422, 1994; Zuckemiarm et al, . J. Med^ Chem. 37, 2678, 

0 1994; Cho et ah. Science 261, 1303, 1993; Carell et al, Angew. Chem. Int. Ed Engl 
33, 2059, 1994; Carell et al, Angew. Ghent Int, Ed. Engl. 33, 2061; Gallop et al., 1 
Med. Chem. 37, 1233, 1994). Libraries of compounds can be presented in solution 
{see, e.g., Houghten, BioTechniques 13, 412-421, 1992), or on beads (Lam, Nature 
354^ 82-84, 1991), chips CFodor, Naticre 364, 555-556, 1993), bacteria or spores 

5 . (Ladner, U.S. Patent 5,223,409), plasmids (CuU et al, Proc. Natl Acad Set U,S.A 
89, 1865-1869, 1992), or phage (Scott & Smith, Science 249, 386-390, 1990; Devlin, 
Science 249, 404-406, 1990); Cwirla et al, Proc. Natl Acad Set 97, 6378-6382, 
1990; FeUci, J. Mol Biol 222, 301-310, 1991; and Ladner, U.S. Patent 5,223,409). 

10 High through-put screening 

Test compounds can be screened for the abiUty to bind to esterase polypeptides or 
polynucleotides or to aiBFect esterase activity or esterase gene expression using high 
throughput screening. Using high throughput screening, many discrete compoimds 
\5 can be tested in parallel so that large numbers of test compounds can be quicWy 
screened. The most widely established techniques utiUze 96-well microtiter plates. 
The wells of the microtiter plates typically require assay volumes that range from 50 
to 500 |il. In addition to the plates, many instruments, materials, pipettors, robotics, 
plate washers, and plate readers are commercially available to fit the 96-well format 

JO 
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AltOTiatively, "free format assays," or assays that have no physical barrier between 
samples, can be used. For example, an assay using pigment cells (melanocytes) in a 
simple homogeneous assay for combinatorial peptide libraries is described by. 
Jayawickreme etaL, Proc. Natl Acad. Sci U,S.A, 19, 1614^18 (1994). The cells are 
placed under agarose iq petri dishes, then beads that cany combinatorial compounds 
are placed on the surface of the agarose. The combinatorial compounds are partially * 
released the compounds J&om the beads. Active compounds can be visualized as 
dark pigment areas because, as the compounds diJSuse locally into the gel matrix, tbe 
active compounds cause the cells to change colors. 

Another example of a fiee format assay is described by Chelsky, "Strategies for 
Screening Combinatorial Libraries: Novel and Traditional Approaches," reported at 
the First Annual Conference of The Society for Biomolecular Screening in 
Philadelphia, Pa. (Nov. 7-10, 1995), Chelsky placed a simple homogenous en2ynxe 
assay for carbonic anhydrase inside an agarose gel such that the enzyme in the gel 
would cause a color change throughout the gel. Thereafter, beads carryirLg 
combinatorial compounds via a photolinker were placed inside the gel and tbie 
compoimds were partially released by UV-light Compoimds that, inhibited ttxe 
enzyme were observed as local zones of inhibition having less color change. 

Yet another example is described by Salmon et aL, Molecular Diversity 2, 57-63 
(1996). In this example, combinatorial libraries were screened for compounds that 
had cytotoxic effects on cancer cells growing in agar. 

Another high throughput screening method is described ui Beutel et aL^ U.S. Patent 
5,976,813. In this method, test samples are placed in a porous matrix. One or more 
assay components are then placed within, on top of, or at the bottom of a matrix such 
as a gel, a plastic sheet, a filter, or other form of easDy manipulated soUd support. 
When samples are introduced to the porous matrix they diSiise sufEciently slowly, 
such that the assays can be perfonned without the test sanq>les running together. 
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JBinding assays 

For binding assays; the test compound is preferably a small molecule fbst binds to 
and occupies, for example, the active site of the esterase polypeptide, such that 
5 nomial biological activity is prevented. Examples of such small molecules include, 
but sure not limited to, smaU pq)tides or peptide-like molecule^^^ 

In binding assays, either the test compound or the esterase polypeptide can comprise 
a detectable label, such as a fluorescent, radioisotopic, chemiluminescent, or 
10 enzymatic label, such as horseradish peroxidase, alkaline phosphatase, or luciferase. 
Detection of a test compound that is bound to the esterase polypeptide can then be 
accomplished, for example, by direct counting of radioemmission, by scintillation 
counting, or by determining conversion of an appropriate substrate to a detectable 
product. 

15 

Alternatively, binding of a test compound to a human esterase polypeptide can be 
determined without labeling either of the interactants. For example, a micro- 
physiometer can be used to detect binding of a test compound with a Inmaian esterase 
polypeptide. A microphysiometer (e.g., Cytosensor™) is an analytical instrument 
20 that measures the rate at which a cell acidifies its environment using a light- 
addressable potentiometric sensor (LAPS). Changes in this acidification rate can be 
used as an indicator of the interaction between a test compound and a buman esterase 
polypeptide (McConneU e/d.,&/e«ce 257, 1906-1912, 1992). 

25 Determining the ability of a test compound to bind to a human esterase polypeptide 
also can be accomplished using a technology such as real-time Bimolecular 
Interaction Analysis (BIA) (Sjolander & Urbaniczky, AnaL Chem, 63 ^ 2338-2345, . 
1991, and Szabo et aL, Curr, Opin Struct Biol 5, 699-705, 1995), BIA is a 
technology for studying biospecific interactions in real time, without labeling any of 

30 the interactants (e.g:, BIAcore^^. Changes in the optical phenomenon sur&ce 
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plasmon resonance (SPR) can be used as an indication of real-time reactions between 
biological molecules. 

Li yet another aspect of the invention, a human esterase polypeptide can be used as a 
"bait protein" in a two-hybrid assay or ttiree-hybrid assay (see, e.g., U.S. Psient 
5^83,317; Zervos et al.. Cell 72, 223-232, 1993; Madura et ah, J, Biol Chem. 268, 
.12046-12054, 1993; Bartel et ah, BioTechniques 14, 920-924, 1993; Iwabuchi et al. 
Oncogene 8, 1693-1696, 1993; and Brent WO94/1030O), to identify other proteins 
which bind to or interact with the esterase polypeptide and modulate its activity. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay 
utilizes two different DNA constructs. For example, in one construct, polynucleotide 
encoding a human esterase polypeptide can be fiised to a polynucleotide encoding the 
DNA binding domain of a known transcription factor {e.g., GAL-4). In the other 
construct a DNA sequence that encodes an unidentified protein ("prey** or *'sample") 
can be fiised to a polynucleotide that codes for the activation domain of the known 
transcription fector. If the *T)aif' and flie ''pre/* protems are able to mteract in vivo 
to form an protein-dependent complex, die DNA-binding and activation domains of 
die traxiscription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene LacZ), which is operably linked to a 

transcriptional regulatory site responsive to the transcriptioii factor. Expression of the 
reporter gene can be detected, and cell colonies containing the functional ' 
transcription factor can be isolated and used to obtain the DNA sequence, encoding 
the protein that interacts with the est^ase polypeptide. 

It may be desirable to immobilize either the esterase polypeptide (or polynucleotide) 
or the test compound to facilitate separation of bound from unbound forms of one or 
both of the interactants, as well as to accommodate automation of the assay. Thus, 
either the esterase polypeptide (or polynucleotide) or the test compound can be 
bound to a sohd support Suitable solid supports include, but are not limited to, glass 
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or plastic slides, tissue culture plates, microtiter wells, tubes, silicon chips, or* 
particles such as beads (including, but not limited to, latex, polystyrene, or glass 
beads). Any method known in the art can be used to attach the enzyme polypeptide 
(or polynucleotide) or test compound to a solid support, including use of covalent 
and non-covalent linkages, passive absorption, of pairs of binding moieties attached 
respectively to the polypeptide (or polynucleotide) or test compound and the solid 
siq>port. Test compounds are preferably bound to the solid support in an array, so 
. that the location of individual test compounds can be tracked. Binding of a test 
compound to a human esterase polypeptide (or polynucleotide) can be accomplished 
in any vessel suitable for containing the reactants. Examples of such vessels include 
microtiter plates, test tabes, and microcentrifuge tubes. 

In one embodiment, the esterase polypeptide is a fusion protein comprising a domain 
that allows the esterase polypeptide to be bound to a soUd support For example, 
glutathione-S-transferase fusion proteins can be adsorbed onto glutathione sepharose 
beads (Sigma Chemical, St. Louis, Mo.) or glutathione derivatized microtiter plates, 
i^cli are then combined with the test compoimd or the test Compound and the 
non-adsorbed esterase polypeptide; the mixture is then incubated under conditions 
conducive to complex formation (e.g., at physiological conditions for salt and pH). 
FoUoAving incubation, the beads or microtiter plate wells are washed to remove any 
unbound components. Binding of the interactants can be detemoined either directly 
or indirectly, as described above. Alternatively, the complexes can be dissociated 
fiom the solid support before binding is determined. 

Other techniques for immobilizing proteins or polynucleotides on a solid support also 
can be xised in the screening assays of the invention. For example, either' a human 
esterase polypeptide (or polynucleotide) or a test compound can be inunobilized 
utilizing conjugation of biotin and streptavidin. Biotinylated esterase polypeptides 
(or polynucleotides) or test compounds can be prepared fcom biotin-NHS(N- 
hydroxysuccinimide) using techniques well known in the art {e.g., biotinylation kit. 
Pierce Chmiicals, Rockford, HI.) and immobilized in the wells of streptavidin-coated 
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96 well plates (Pierce Chemical). Alternatively, antibodies which specifically bind 
to an esterase polypeptide, polynucleotide, or a test compoxind, but which do not 
interfere with a desired binding site, such as the active site of the esterase 
polypeptide, can be derivatized to the wells of the plate. Unbound target or protein 
can be trapped in the wells by antibody conjugation. 

Methods for detecting such cornplexes, in addition to those described above fiir the 
GST-immobilized complexes^, include inununodetection of con^lexes using 
antibodies which specifically bind to the esterase polypeptide or test compound, 
eoz^e-linked assays which rely on detecting an activity of the esterase polypq>tide, 
andSDS gel electrophoresis under non-reducing conditions. 

Screening for test compounds which bind to a human esterase polypeptide or 
polynucleotide also can be carried out in an intact cell. Any cell which comprises an 
esterase polypeptide or polynucleotide can be us.ed in a cell-based assay system. An 
esterase polynucleotide can be naturally occurring in the cell or can be introduced 
using techniques such as those described above. Binding of the test compound to an 
esterase polypeptide or polynucleotide is determined as described above. 

Enzymatic activity 

Test coxnpounds can be tested fox the ability to increase or decrease the enzyniatic 
activity of a human esterase polypeptide. Enzymatic activity can be measured, for 
example, as described m Example 4. 

Enzyme assays can be carried out after contacting either a purified esterase 
polypeptide, a ceU mraabrane preparation, or an intact cell wdth a test compound A 
test compound that decreases enzymatic activity of a human esterase polypeptide by 
at least about 10, preferably about 50, more preferably about 75, 90, or 100% is 
identij5.ed as a potential therapeutic agent for decreasing esterase activity. A test 
compound which increases enzymatic activity of a human esterase polypeptide by at 
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least about 10, preferably about 50, more preferably about 75, 90, or 100% is 
ideatified as a potential therapeutic agent for increasing human esterase activity. 

Gene expression . 

5 

In aixother embodiment, test cQmpoxmds that increase or decrease esterase gene 
expression are identified. An esterase polynucleotide is contacted with a test 
compound, and the e9q)ression of an SNA or polypeptide product of the esterase 
polyruicleotide is deterauned. The level of expression of appropriate mRNTA or 

LO polypeptide in the presence of the test compound is compared to the level of 
expression of mRNA or polypeptide in the absence of the test compound. Th.e test 
compound can then be identified as a modulator of expression based on this 
comparison. For example, when expression of mRNA or polypeptide is greater in 
the presence of the test compoxmd than in its absence, the test compound is identified 

15 as a stimulator or enhancer of the mRNA or polypeptide expression. Alternatively, 
when expression of the mRNA or polypeptide is less in the presence of the test 
compoxmd than in its absence, the test conipound is identified as an inhibitor of the 
mRN'A or polypeptide expression. 

10 The level of esterase mKKA or polypeptide expression in the cells can be determined 
by nxethods well known in the art for detecting mRNA or polypq)tide. Either 
qualitative or quantitative methods can be used. The presence of polypeptide 
products of a human esterase polynucleotide can be determined, for example, using a 
variety of techniques known in the art, including inmiunochemical methods such as 

Z5 radioimmunoassay, Western blotting, and immunohistochemistry. Altraiatively, 
polypeptide synthesis can be determined in vivo, in a cell culture, or in an in vitro 
translation system by detecting incorporation of labeled amino acids into a hmnan 
esterase polypeptide. 

30 Such screanng can be carried out either in a cell-firee assay system or m an intact 
cell. Any cell that expresses a human esterase polynucleotide can be used in a cell- 
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based assay system. The esterase polynucleotide can be naturally occiixring in the 
cell or can be introduced using techniques such as those described above. BitHer a 
primary culture or an established cell line, such as CHO or human embryonic kidney 
293 cells, can be used. 

5 

Pharmaceutical compositions 

The invoition also provides pharmaceutical con^ositions that can be administered to 
a patient to achieve a therapeutic effect Phannaceutical compositions of the 
10 invention can coitiprise, for example, a human esterase polypeptide, esterase poly- 
nucleotide, ribozymes or antisense oligonucleotides, antibodies which specifically 
bind to an esterase polypeptide, or mimetics, activators, or inhibitors of a human 
esterase polypeptide activity. The compositions can be administered alone or in 
combination with at least one other agent, such as stabilizing conoipoiind:, which can 
15 be administered in. any sterile, biocompatible phannaceutical carrier, inoluding, but 
not limited to, saline, buffered saline, dextrose, and water. The coispositions can be 
administered to a patient alone, or in combination widi other agents, dmgs or 
hormones. 

In addition to the active ragredients, these pharmaceutical compositions can contain 
suitable pharmaceutically-accqptable carriers comprising excipieats and. auxiliaries 
that &cilitate processing of the active compounds into preparations wliich can be 
used phannaceutically. Pharmaceutical compositions of the invention can be 
adirunistered by any number of routes including, but not limited to, oral, intravenous, 
intramuscular, intra-arterial, intramedullary, intrathecal, intraventricular, transdermal, 
subcutaneous, intraperitoneal, intranasal, parenteral, topical, sublingual, or rectal 
means. Pharmaceutical compositions for oral administration can be fonrtulated using 
phairmaceutically acceptable carriers well known in the art in dosages suitable for 
oral administratioiL Such carriers enable the pharmaceutical compositions to be 
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slimies, 
suspensions, and the like, for ingestion by the patient. 
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Phartnaceutical preparations for oral use can be obtained through combination of 
active compounds with solid excipient, optionally grinding a resulting mixture, and 
processing the mixture of granules, after adding suitable auxiliaries, if desired, to 
obtain tablets or dragee cores. Suitable excipients are carbohydrate or protein fillers, 
such as sugars, including lactose, sucrose, mannitol, or soibitol; starch fiom com, 
wheat, rice, potato, or other plants; cellulose, such as , methyl cellulose, 
hydroxypropylmetfayl-cellulose, or sodium caiboxymethylcellulose; gunos including 
aiabic and tragacanth; and proteins such as gelatin and collagen If desired, 
disintegrating or solubilizmg agents can be added, such as the cross-linked polyvinyl 
pyrrolidone, agar, alginic acid, or a salt thereof, sucli as sodium alginate. 

Dragee cores can be used in conjunction with suitable coatings, such as concentrated 
sugar solutions, whick also can contain gum arabic, talc, polyvinylpyrrolidone, 
carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions, and 
suitable organic solvents or solvent mixtures. Dyestuffi or pigments can be added to 
the tablets or dragee coatings for product identification or to characterize the quantity 
of active compound, i e. , dosage. 

Pharoiaceutical preparations that can be used orally include push-fit capsules made of 
gelatin, as well as soft, sealed capsules made of gelatin and a coating, such as 
glycerol or sorbitol. Push-fit c^sules can contaia active ingredients mixed with a 
filler of binders, such as lactpse or starches, hibricants, such as talc or magnesium 
stearate, and, optionally, stabilizers. In soft c^sules, the active compounds can be 
dissolved or suspended in suitable liquids, such, as fatty oils, liquid, or liquid 
polyethylene glycol with or without stabilizers. 

Pharmaceutical formulations suitable for parenteral administration can be formulated 
in aqueous solutioris, preferably in physiologically compatible buffers such as 
Hanks* solution, Ringer's solution, or physiologically buffered saline. Aqueous 
injection suspensions can contain substances that increase flie viscosity of Qie 
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suspension, such as sodixun carboxymethyl cellulose, sorbitol, or dextran. Addition- 
ally, suspensions of the active compounds can be prepared as appropriate oiiy 
iojeciion suspensions. Suitable lipophilic solvents or vehicles include fatty oils such 
as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or triglycerides. Or 
5 liposomes. Non-lipid polycationic amino polymers also can be used for deliveoy. 
Optionally, the suspension also can contain suitable stabilizers or agents that increase 
the solubility of the compounds to allow for the preparation of highly concentrated 
solutions. For topical or nasal admiiiistration, penetrants appropriate to the particialar 
barrier to be permeated are used in the fonnulation. Such penetrants are generally 
10 known in the art 

The pharmaceutical compositions of the present invention can be manufactured in a 
manner tiiat is known in the art, e.g., by means of conventional mixing, dissolving, 
granulating, dragee-making, levigating, emulsifying, encapsulating, entr^ing, or 

15 lyophilizing processes. The pharmaceutical composition can be provided as a salt 
and can be formed with many acids, including but not linuted to, hydrochloric, 
sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be more soluble in 
aqueous or other protonic solvents than axe the corresponding fiee base fonns. In 
other cases, the preferred preparation can be a lyophilized powder which can contain 

20 any or all of the following: 1-50 mM bistidine, 0.1%-2% sucrose, and 2-7% 
mannitol, at a pH range of 4.5 to 5.5, that is combined with buffer prior to use. 

Fmtiier details on techniques for formulation and admioistcation can be foimd in the 
latest edition of REMINGTON'S PHARMACEUncAL SCIENCES (Maack PubUslung Co., 
25 Easton, Pa.). After pharmaceutical compositions have been prepared, they can be 
placed in an appropriate contains and labeled for treatment' of an indicated 
condition. Such labeling would include amount, frequency, and method of 
administration. 
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Thercpeutic indications and methods 

Hximan esterase can be regulated to treat cancer, dennatological disordCTs, gastro- 
intestroal and liver disorders, neurological disorders, respiratory disorders, metabolic 
S disorders, inflammatory disorders, reproductive disorders, and g^tourinary 
disorders. 

Cancer 

10 The human est^ase of flie invention is highly Gxpiessod in the following cancer 
tissues: esophageal tumor, stomach tumor, colon tumor, ileum tumor, Uvct tumor, 
HEP G2 cells, glial tumor H4 cells, lung tumor, uterus tumor, ovary tumor, breast . 
tumor, MDA MB 231 cells (breast tumor), and prostate. The expression in the above 
mentioned tissues and in particular the differential expression betweeii diseased 

15 . tissue and healthy tissue demonstrates that the esta:ase protein or mRNA can be used 
to diagnose cancer. In addition, the activity of the esterase protein can be modulated 
to treat cancer. . 

Cancer is a disease fundamentally caused by oncogenic cellular transformatiorL 
20 There are several faallmaiks of transformed cells that distinguish thorn &om their • 
normal counterparts and imderUe the pathophysiology of cancer. These include 
uncontrolled ceUular proliferation, unresponsiveness to normal death-inducing 
signals (immortalization), increased cellular motility and invasiveness, increased 
ability to recruit blood supply through induction of new blood vessel formation 
25 (angiogenesis), genetic instability, and dysregulated gene expression. Various 
combinations of these aberrant physiologies, along with the acquisition of drug- 
resistance frequently lead to an intractable disease state in which organ failure and 
patient deatii ultimately ensue. 

30 Cancer disorders ydthin. the scope of the invention comprise any disease of an organ 
or tissue in mammals characterized by poorly controlled or uncontrolled 
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multiplication of normal or abnormal cells in that tissue and its effect on the body as 
a \^ole. Cancer diseases within the scope of the invention comprise bemgn 
neoplasms, dysplasias, hyperplasias as well as neoplasms showing metastatic growth 
or any other transformations, leukoplakias^ which often precede a breakout of 
cancer. Cells and tissues are cancerous when they grow more rapidly than normal 
cells, displacing or spreading into the surrounding healthy tissue or any other tissues 
of the body described as metastatic growth, assume abnormal shapes and sizes, show 
changes in their nucleocytoplasmatic ratio, nuclear polychromasia, and finally may 
cease. ' 

Cancerous cells and tissues may affect the body as a whole when causing paraneo- 
plastic syndromes or if cancer occurs within a vital organ or tissue, normal fimction 
will be impaired or halted, with possible fatal results. The ultimate iuvolvement of a 
vital organ by cancer, either primary or metastatic, may lead to the death of the 
mammal affected. Cancer tends to spread, and the extent of its spread is usually, 
related to an individual's chances of surviving the disease. Cancers are generally said 
to be in one of three stages of growth: early, or localized, when a tumor is still 
confined to the tissue of origin, or primary site; direct extension, where cancer cells 
from the tumour have invaded adjacent tissue or have spread only to regional Jympli 
nodes; or metastasis, in which cancer cells have migrated to distant parts of the body 
from the primary site, via ttie blood or lymph systems, and have established 
secondary sites of infection. Cancer is said to be mahgnant because of its tendency 
to cause death if not treated. 

Benign tumors usually do not cause death, although they may if they interfare with a 
normal body function by virtue of their location, size, or paraneoplastic side effects. 
Hence, benign tumors fall under the definition of cancer within the scope of the 
invention as well. In general, cancer cells divide at a higher rate than do normal cells, 
but the distinction between the growth of cancerous and normal tissues is not so 
much the r^idity of cell division in fhe form^ as it is the partial or Qomplete loss of 
growth restraint in cancer cells and their failure to differentiate into a usefiil, limited 
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tissue of the type that characterizes the functional equilibrium of growth of nonnal 
tissue. 

Cancer tissues may express certain molecular receptors and probably are influenced 
5 by the host's suscq>tibility and immunity and it is known that certain cancers of the 
. breast and prostate^ for example, are considered dependent on speciJGc hormones for 
their existence. The term "cancer" under the scope of the invention is not limited to 
simple benign neoplasia but includes any other benign and malign neoplasia, such as 
1) carcinoma, 2) sarcoma, 3) caioinosarcoma, 4) cancers of the blood-forming 
10 tissues, S) tumors of nerve tissues including the brain, and -6) cancer of sidn cells. 

Carcinoma occiurs in epithelial tissues, which cover the outer body (the skin) and line 
. mucous membranes and the iimer cavitary structures of organs e.g. such as the breast, 

lung, the respiratory and gastrointestinal tracts, the endocrine glands, and the 
15 genitourinary system. Ductal or glandixlar elements may persist in epitheUal tumors, 

as in adenocarcinomas, e.g"., thyroid adenocarcinoma, gastric adenocarcinoma, 
. uterine adenocarcinoma. Cancers of the pavement-cell epithelium of the s Vin and of 

certain mucous membranes, such as cancers of tfie tongue, lip, larynx^ urinary 

bladder,, uterine cervix, or penis, may be termed epidermoid or squamous-cell 
20 carcinomas of the respective tissues and. are withui tfie scope of the definition of 

cancer as well. ' - 

Sarcomas develop in cotmective tissues, including fibrous tissues, adipose (fat) 
tissues, muscle, blood vessels, bone, and cartilage such as osteogenic sarcoma, 
25 liposarcoma, fibrosarcoma, and synovial sarcoma. 

Carcinosarcoma is cancer that develops in both epithelial and connective tissue. 
Cancer disease within the scope of this definition may be primary or secondary, 
\vhereby primary indicates that the cancer originated in the tissue where it is found 
30 rather than was established as a secondary site through metastasis fixxm another 
lesion. Cancers and tumor diseases within the scope of this definition may be benign 
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or malign and may affect all anatomical structures of the body of a maramal. By 
example, to they coinprise cancers and tumor diseases of I) the bone marrow and 
bone marrow derived cells (leukemias), II) the endocrine and exocrine glands, sucli 
as the thyroid, parathyroid, pituitary, adrenal glands, salivary glands, and pancreas 
m) the breast, such as benign or malignant tumors in the mammary glands of either a 
male or a female, tlie mammary ducts, adenocarcinoma, medullary caicmoriia, 
comedocarcinonda, Paget's disease of the 'nipple, ixrflanomatory carcinoma of the 
young woman, IV) the lung, V) the stomach, VI) the liver and spleen, VD) the small 
intestine, VICE) the colon, DQ the bone and its supportive and coimective tissues such 
as malignant or benign bone tumour, such as malignant osteogenic sarcoma, benign 
osteoma, cartilage turdors, malignant chondbrosarcoraa or benign chondroma,; bone 
marrow tumors such as malignant myeloma or benign eosinophilic granuloma, as 
well as metastatic tumors from bone tissues at other locations of the body; X) the 
mouth, throat, larynx, and the esophagus, XI) the urinary bladder and the internal and 
external organs and structures of the urogenital system of male and female such as 
the ovaries, uterus, cervix of thei uterus, testes, and prostate gland, XIT) the pro'state, 
Xm) the pancreas, such as ductal carcinoma of the pancreas; XIV) the lymphatic 
tissue such as lymphomas and other tumors of lymplxoid origm, XV) the skin, XVI) 
cancers and tumor diseases of all anatomical stractures belonging to the respiratory 
systems including thoracal muscles and linings, XVII) primary or secondary cancer 
of the lymph nodes, XVIQ) the tongue and of the bony structures of the hard palate 
or sinuses, XVTV) the mouth, cheeks, neck and salivary glands, XX) the blood 
vessels including the heart and their linings, XXI) the smooth or skeletal muscles and 
their ligaments .and linings, XXH) the peripheral, the autonomous, the central 
nervous systrai including the cerebellum, and XXm) the adipose tissue. 

Most standard cancer therapies target cellular proliferation and rely on the 
differential proliferative capacities between transformed and normal cells for their 
efi&cacy. This ^preach is hindered by the facts that several important normal cell 
types are also highly proliferative and Qiat cancer cells firequently become resistant to 
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these agents. Thus, the therapeutic indices for traditional anti-cancer therapies rarely 
exceed 2.0. 

The advent of genomics^driven molecular target identification has opened up the 
5 possibility of identifying new cancer-specific targets for therapeutic intervention that 
will provide safer, more effective treatments for pahcer patients. Thus, newly 
discovered tumor-associated genes and their products can be tested for their role(s) in 
disease and used as fools to discover and develop innovative therapies. Genes 
playing important roles in any of the physiological processes outhned above can be 
10 characterized as cancer targets. 

Genes or gene fragments identified through genoraics can readily be ©qpressed in one 
or more heterologous expression systems to produce fimctional recombinant proteins. 
. . These proteins are characterized in vitro for their biochemical properties and then 

15 iised as tools in high-throughput molecular screening programs to identify chemical 
modulators of their biochemical activities. Agonists and/or antagonists of target 
protein activity can be identified in this maimer and subsequentiy tested in cellular 
and in vivo disease models for anti-cancer activity. Optimization of lead compounds 
with iterative testing in biological models and detailed pharmacokinetic and 

20 toxicological analyses form the basis for drug development and subsequent testing in 
humans. 

The esterase of the invention has similarity to pho sphohpases and carboxylesterases. 
Phospholipases are Jinked to cancer because of their ability to affect signal 
25 transduction by released fatty acids (PLA 1 and 2), diglyceride and ceramide (PLCs, 
including sphingomyelinases), or phosphatidic acid (PLDs). Additionally, a group of 
lipid phosphatases and transferases has been associated with canc^ through their 
effects on the substrates for these phosphohpases. 
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JDermatological disorders 

Tbe human esterase of the invention is highly expressed in skin. TMs eJcpressibn 
demonstrates that the esterase protein or mRNA can be used to diagnose 
5 dermatological diseases. In addition, the activity of the esterase protein can be 
modulated to treat those diseases. 

The skin serves several functions. It is a multi-layered organ system that builds an 
.ejQective protective cover and regulates body temperature, senses painfiil and 
1 0 . pleasant stimuli, keeps substances fiom entering the body, and provides a shield fiom 
the sun's harmful efTects. Skin color, texture, and folds help mark people as 
individuals. Thus, skin disorders of diseases often have irr^ortant consequences for 
physical and mental health. Skin disorders include, but are not limited to the 
conditions described in the following. 

15 

Itching (pruritus) is a sensation that instinctively demands soratching, which may be 
caused by a skin condition or a systemic disease. 

Superficial skin disorders afifect the uppermost layer of the skin, the stratum comeum 
20 or the keratin layer, which it consists of many layers of flattened, dead cells and acts 
as a barrier to protect the underlying tissue from injury and infection. Disorders of 
the superficial skin layers involve the stratum comeum and deeper layers of the 
epidermis. Examples of superficial skin disoiders are provided in the following. 

25 Dry skin often occurs in people past middle age, severe dry skin (ichthyosis) results 
jBrom an inherited scaling disease, such as ichthyosis vulgaris or epidermolytic 
hyperkeratosis. Ichthyosis also results firom nonhereditary disorders, such as leprosy, 
underactive thyroid, lymphoma, AIDS, and sarcoidosis. Keratosis pilaris is a 
common disorder in which dead cells shed from the upper layer of skin and form 

30 . plugs that fill the openings of hair follicles. A caUus is an area on the stratum 
comeum or keratin layer, that becomes abnormally thick in response to repeated 
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rubbing. A com is a pea-sdzed, thickened area of keratin that occurs on the feet 
. Psoriasis is a chronic, recurring disease recognizable by silvery scaling buimps and 
various-sized plaques (raised patches). An abnormally high rate of growth and 
turnover of sldn cells causes the scaling. Pityriasis rosea is a mild disease that causes 
5 scaly, rose-colored, inflamed skin. Pityriasis rosea is possibly caused by an 
infectious agent, although none has been identified. Lichen planus, a recurring itchy 
disease, starts as a rash of small discrete bixmps that then combine and become rough, 
scaly plaques (raised patches). 

10 Dermatitis (eczema) is an inflammation of the upper layers of the siring causing 
blisters, redness, swelling, oozing, scabbing, scaling, and usually itching. Forms of 
dermatitis are contact dermatitis, or chronic dermatitis of the hands and feet, e.g., 
. Pompliolyx. Further examples of dennatitic disorders are atopic dermatitis, 
seborrheic dermatitis, nummular dermatitis, generalized exfohative dermatitis, stasis 

15 demiatitis, or localized scratch dennatitis (Uchen simplex chronicus, neuro- 
dermatitis). 

Other skin disorders are caused by inflammation. The skin can break out in a variety 
of rashes, sores, and blisters. Some skin eruptions can even be- life threatening. Drug 
20 rashes are side effects of medications, mainly allergic reactions to medications. 

Toxic epidermal necrolysis is a life-threatening skin disease in which the top layer of 

the skdn peels off in sheets. This condition can be caused by a reaction to a drug or 

by soxne other serious disease. 

25 - 

Erythiema multiforme, often caused by Herpes simplex, is a disorder characterized by 

patches of red, raised skin that often look like targets and usually are distributed 

symmetrically over the body. Erythema nodosum is an inflammatory disorder that 

produces tender red bumps (nodules) under the skin, most often over the shins but 

30 occasionally on the arms and other areas. Granuloma annulare is a chronic skin 

condition of unknovm cause in which small, firm, raised bumps form a ring with 

normal or slightly sunken skin in the center. 
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Some skin disorders are characterized as blistering diseases. Three autoinuninie 
diseases-pemphigus, buHous pen:Q)higoid, and dermatitis herpetiformis— are among 
the most serious. Pmphigus is an uncommon, sometimes fatal, disease in which 

S blisters (bullae) of varyiag sizes break out on the sddn, the lining of the mouth, and 
. other mucous membranes. Bullous pemphigoid is an autoimmime disease that causes 
blistering. Dermatitis herpetiform is an autoimmune disease in which clusters of 
intensely, itchy, small bhsters and hive-like swelhngs break out and persist. In people 
with the disease, proteins in wheat, rye, barley, and oat products activate the immune 

10 system, which attacks parts of the skm and somehow causes the rash and itching. 

Sweating disorders also belong to skin disorders. PricMy heat is an itchy skin rash 
caused by trapped sweat. Excessive sweating (hyperiddrosis) may affect the entire 
surface of the skin, but often it is limited to the palms, soles, armpits, or groin. The 
15 affected area is often pink or bluish white, and in severe cases the skin may be 
cracked, scaly, and soft, especially on the feet. Skin disorders can affect the 
sebaceouis glands. The sebaceous glands, which secrete oil onto the skin, lie in the 
dermis, the skin layer just below the sur&ce layer (epidermis). Sebaceous gland 
disorders mclude acne, rosacea, perioral dermatitis, and sebaceous cysts. 

20 

Acne is a conunon skin condition in which the skin pores become clogged, leading to 
pimples and inflamed, infected abscesses (collections of pus). Acne tends to develop 
in teenagers. Acne is further subdivided in superficial acne or deep acne. Rosacea is 
a persistent skin disorder tiiat produces redness, tiny pimples, and broken blood 
25 vessels, usually on the central area of the face. Perioral dermatitis is a red, often 
bumpy rash around the raouth and on the chin. A sebaceous cyst (keratinous cyst) is 
a slow-growing bump containing dead skin, skin excretions, and other skin particles. 
These cysts may be small and can appear anywhere. 

30 Hair disorders also are skin disorders. Hair disorders include excessive hairiness, 
baldness, and ingroivn beard hairs. 
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The skin can be infected by bacteria. Bacterial skin infections can range in 
seriousness fiom nainor acne to a life-threatening conditioii, such as staphylococcal 
scalded skdn syndrome. The mjost common bacterial skin infections are caused by 
Staphylococcus and Streptococcus. Risk factors for skin infections are for example, 
diabetes, AIDS or skin lesions. Impetigo is a skin infection, caused by 
Staphylococcm or StreptococcuSy leading to the formation of small pus-filled blisters 
(pustules). Folliculitis is an inflammation of the hair follicles caused by infection 
with Staphylococcus. The infection dams^es the haiis, which can be ea^y pulled 
out Boils (furuncles) are large, tender, swollen, raised areas caused by 
staphylococcal infection around hair foUicles. Carbuncles are clusters of boils that 
result in extensive sloughing of skin and scar formation. Carbuncles develop and heal 
more slowly than single boils and may lead to fever and fatigue. 

Erysipelas is a skin infection caused by Streptococcus, A shiny, red, shghtiy swollen, 
tender rash develops, often with small blisters. Lymph nodes around the infected area 
may become enlarged and painful. Cellulitis is a spreading infection in, and 
sometimes beneath, the deep layers of the skin. CelluUtis most often results from a 
streptococcal infection or a staphylococcal infection. However, many other bacteria 
can also cause cellulitis. Paronychia is an infection around the edge of a fingernail or 
toenail • Paronychia can be caused by many diSerent bacteria, including 
Pi^et/db/m^/ia.; and Profei£$, and by fimgi, such as Com/^ 

Staphylococcal scalded skin syndrome is a widespread skin infection that can lead to 
toxic shock syndrome, in which the skin peels off as though burned. Certain types of 
st^hylococci produce a toxic substance that causes the top layer of skin (epidermis) 
to split from the rest of the skin. Erythrasma is an infection of the top layers of the 
skin by the bacterium Corynebacterium mirmtissimum. 

Skin infections are often caused by fungi. Fungi that infect the skin (dermatophytes) 
live only in the dead, topmost layer (stratum comeum) and do not penetrate deeper. 
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Some fimgal infections came no symptoms or produce only a small amount of 
initation, scaling, and redness. Other fimgal infections cause itching, swelling, 
blisters, and sey^e scaling. Ringworm is a fungal skin infection caused by several 
. difTerent fimgi and generally classified by its location on the body. Examples are 
5 Athlete's foot (foot ringworm, caused by either Trichophyton or Epidermophytori)^ 
jock itch (groin lingworcn, can be caused by a viariety of fimgi and yeasts), scalp 
ringworm, caused by Trichophyton or Microspbrum), nail ringworm and body 
ringworm (caused by rrfc/wpAyTow). 

10 Candidiasis (yeast infection, moniliasis) is an infection by the yeast Candida. 
Candida usually infects the skin and mucous membranes, such as the lining of the 
mouth and vagina. Rarely, it invades deeper tissues as well as the blood, causing 
life-threatening systemic candidiasis. The following types of Candida infections can 
be distinguished: Infections in skinfolds (intertriginous infections), vaginal and 

IS penile Candida infections (vulvovaginitis), thrush. Perleche (Candida infection at the 
comers of the mouth), candidal paronychia (candida growing in tbe nail beds, 
produces painfiil swelling and pus>. Tinea versicolor is a fungal infection that causes 
white to light brown patches on the skin. 

20 The skin can also be afiEected by parasites, mainly tiny insects or wonns. Scabies is a 
mite infestation &at produces tiny reddish pimples and severe itching. Scabies is 
caused by the itch mite Sarcoptes scabiei. . Lice infestation (pediculosis) causes 
intense itching and can affect ahnost any area of the skin. Head lice and pubic lice 
are two different species. 

25 . 

Creeping eruption (cutaneous larva migrans) is a hookworm infection transmitted 
fiporn warm, moist soil to e:q)osed skin. The infection is caused by a hookworm that 
normally inhabits dogs and cats. 

30 Many types of viruses invade the skin. The medically important once cause warts and 
cold sores (fever blisters) on the Up. Warts are caused by the papUlomavirus, and 
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cold sores are caused by the Herpes simplex virus. Another important groiq) of 
viruses that infect the skin belongs to the poxvirus family. Chickenpox remains, a 
common childhood infection. A poxvirus also causes moUuscum contagiosxim, which 
is aB infection of the skin by a poxvirus that causes skui^-colored, smooth, waxy 
5 bumps. 

Sunlight can cause severe skm damage. Sunbum results from an overexposure to 
ultraviolet B (UVB) rays. Some sunburned people develop a fever, chills, and 
weakness, and those with very bad sunburns even may go into shock— low blood 

10 . pressure, and fainting. People, who are in the sun a lot have an increased risk of skin 
cancers, including squamous cell carcinoma, basal cell carcinoma, and to some 
degree, malignant melanoma. Drugs, among other causes, can cause sktn 
photosensitivity reactioi^s which can occur after only a few minutes of sun exposure. 
These reactions include redness, peeling, hives, bhsters, and thickened, scaling 

15 patches (photosensitivity). 

Some skin disorders are characterized as pigment disorders. Albinism is a rare, 
inherited disorder in which no melanin is formed Vitiligo is a condition in which a 
loss of melanocytes results in smooth, whitish patches of skin, which may occur after 

20 unusual physical trauma and tmds to occur with certain other diseases, including 
Addison's disease, diabetes, pernicious anemia, and thyroid disease. Tinea versicolor 
is a fungal infection of the skin that sometimes results in hyperpigmentation. 
Melasma appears on the &ce (usually the forehead, cheeks, temples, and jaws) as a 
roughly symmetric group of dark brown patches of pigmentation that are often 

25 clearly delineated. 

Skin growths, which are abnormal accumulations of different types of cells, may be 
present at bixth or develop later. Noncancerous (benign) growth and cancerous 
(mahgoant) growth types are distinguished. Moles (nevi) are small, usually dark, 
30 sidn growths that develop from pigment-producing cells in the skin (melanocytes). 
Most moles axe harmless. However, noncancerous moles can.develop into malignant 



wo 2004/013319 



PCT/EP2003/008392 



-46- 

melanoma. Skin tags are soft, small, flesh-colored or slightiy darker skin fl^s that 
^pear mostly on the neck, in the armpits, or in the groin. Lipomas are soft deposits 
of fatty material that grow under the skin, causing round or oval lumps. Angiomas 
are collections of abnormally dense blood or lymph vessels that are usually located in 
and below the skin and that cause red or purple discolorations. Examples of ' 
angiomas are port-wine stains, strawberry marks, cavemous hemangiomas, spider 
angiomas, and lymphangiomas. 

Pyogenic granuloxaas are scarlet, brown, or blue-black slightly raised areas caused by' 
increased growth of c^illaries (the smallest blood vessels) and sweUing of the 
surrounding tissue. Seborrheic keratoses (sometimes calleid seborrheic warts) are 
flesh-colored, brown, or black growths that can appear anywhere on the skin. 
Dermatofibromas are small, redrto-brown bumps (nodules) that result from an 
accumulation of fibroblasts, the cells that populate the soft tissue under the skin. 

Keratoacanthomas are round, firm, usually flesh-colored growths that have an- 
unusual central crater containing a pasty ^laterial. Keloids are smooth, shiny, 
slightly pink, often dome-shq)ed, proliferative growths of fibrous, tissue that form 
over areas of injury or over surgical wounds. 

Skm cancer is the most common- form of cancer, but most types of skin cancers are 
curable. Basal cell carcinoma is a cancer that originates in the lowest lay^ of the 
q>idenms. Squamous cell carcinoma is cancer that originates in the middle layer of 
the epidermis. Bowen*s disease is a foim of squamous cell carcinoma that's confined 
to the epidermis and hasn't yet invaded the underlying dermis. Melanoma is a cancer 
that origrnates in the pigment-producing cells of the skin (melanocytes). Kaposi's 
sarcoma is a cancer that originates in the blood vessels, usually of the skin. Paget's 
disease is a rare type of skin cancer that looks like an inflamed, reddened patch of 
skm (dennatitis); it originates m glands in or under the skin. 
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Gastrointestinal and liver disorders 

The hum an esterase of the invention is highly expressed in esophagus, esophageal 
tumor, stomach tumor^ colon, colon tumor, small intestine, ileum, ileum tumor, 
rectum, liver, cirrhotic liver, liver tumor, and HEP G2 Cells. The expression in the 
above-mentioned tissues and in particular the differential e?q>ression betwem 
diseased tissue and healthy tissue, demonstrates that the human esterase protein or 
mRNA can be used to diagnose gastroenterological disorders. In addition, the 
activity of the protein can be modulated to treat gastroenterological disorders. 

Gastrointestinal diseases include primary or secondary, acute or chroiSc diseases of 
the organs of the gastrointestinal tract which may be acquired or inherited, benign or 
malignant or metaplastic, and. which may affect the organs of the gastrointestinal 
tract or the body as a whole. They include but are not limited to 1) disorders of the 
esophagus such as achalasia, vigoruos achalasia, dysphagia, cricophaxyngeal 
incoordination, pre-esophageal dysphagia, diffuse esophageal spasm, globus 
sensation, Barrett's metaplasia, gastroesophageal reflux, 2) disorders of the stomach 
and duodenum such as functional dyspepsia, inflarmnatioii of the gastric mucosa, 
gastritis, stress gastritis, chronic erosive gastritis, atrophy of gastric glands, 
metaplasia of gastric tissues, gastric ulcers, duodenal ulcers, neoplasms of the 
stomach, 3) disorders of tiie pancreas such as acute or chronic pancreatitis, 
insufficiency of the exocrinic or endociinic tissues of the pancreas such as 
steatorrhea, diabetes, neoplasms of the exocrine or endocrine pancreas such, as 3.1) 
multiple endocrine neoplasia syndrome, ductal adenocarcinoma, cystadeno- 
carcinoma, islet cell tumors, insulinoma, gastrinoma, carcinoid tumors, 
glucagonoma, ZoUinger-EUison syndrome, Vipoma syndrome, malabsorption 
syndrome, 4) disorders of the bowel such as chronic inflammatory diseases of the 
bowel, Crohn's disease, ileus, diarrhea and constipation, colonic inertia, megacolon, 
malabsorption syndrome, ulcerative colitis, 4.1) functional* bowel disorders such as 
irritable bowel syndrome, 4.2) neoplasms of the bowel such as familial polyposis. 
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adenocarcinoma, primary malignant lymphoma , carcinoid tumors, Klaposi's sarcoma, 
polyps, cancer of the colon and rectum. 

Liver diseases include primary or secondary, acute or chronic diseases or injury of 

S the liver which may be acquired or inherited, benign or malignant, and which may 
afBsct the liver or the body as a whole. They comprise but are not limited to disorders 
of the bilirubin metabolism, jaundice, syndromes of Gilbert, Crigler-Najjar, 
Dubin- Johnson, . and Rotor; .iatrahq)atic cholestasis, hepatomegaly, portal 
hypertension, ascites, Budd-Ohiari syndrome, portal-systemic encq)halopathy, fatty 

.0 liver, steatosis, Reye*s syndrome, Uver diseases due to alcohol, alcoholic hepatitis or 
cinfaosis, fibrosis and cinliosis, fibrosis and cinhosis of the liver due to inborn errors 
of metabolism or exogenous sxibstances, storage diseases, syndromes of Gaucher and 
Zellweger, Wilson's disease, acute or chronic hepatitis, viral hepatitis and its variants, 
inflammatory conditions of the Uver due to viruses, bacteria , fimgi, protozoa, 

5 helminths; drug induced disorders of the Uver, chronic Uver diseases such as primary 
sclerosing cholangitis, alphal-antitrypsin-deficiency, primary biUary cirrhosis, 
postoperative Uver disorders such as postoperative intrahepatic cholestasis, hepatic 
granulomas, vascular Uver disorders associated with systemic disease, benign or 
maUgnant neoplasms of the Uver, disturbance of Uver metaboUsm in the new-bom or 

0 prematurely bom. 

Metabolic disorders 

The human esterase protein of the invention is highly expressed in Uver and cinfaotic 
5 Uver. The expression in ttie above mentioned tissues and in particular the difTerential 
expression between diseased tissue and healthy tissue draaonstrates that esterase 
protein or mKNA can be used to diagnose metaboUc diseases. In addition, the 
activity of the esterase pprotein can be modulated to treat metabolic diseases. 

3 ' MetaboUc disorders are defined as conditions that result fi:om an abnoimaUty in any 
of the chemical or biochemical transformations and their regulatiiig systems essential 
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to producing energy, to regenerating cellular constituents, to eliminating unneeded 
products arising fiom these processes, and to regulate and maintain homeostasis in a 
manunal regardless of whether acquired or the result of a genetic transformatioa 
Depending on which metabolic pathway is involved, a single defective transfor- 
mation or disturbance of its regulation may produce consequences that are narrow, 
involving a single body function, or broad, aflFecting many organs, organ systems, or 
the body as a whole. Diseases resulting from abnoimalities related to the fine and 
coarse imechanisDis that affect each individual transformation, its rate and direction, 
or the availabihty of substrates like amino acidis, fatty acids, carbohydrates, minerals, 
cofactors, hormones, regardless whether they are inborn or acquired, are well within 
the scope of the definition of a metabolic disease according to this application. 

Metabolic disorders often are caused by single defects in particular biochemical 
pathways, defects that are due to the deficient activity of individual enzymes or 
molecular receptors leading to the regulation of such enzymes. Hence, in a broader 
sense disturbances of the xmderlying genes, their products and their regulation Ue 
well within the scope of this definition of a metabolic disease. For example, 
metabolic disorders may affect 1) biochen[iical processes and tissues ubiquitous all 
over the body, 2) the bone, 3) the nervous system^. 4) the endocrine system, 5) the 
muscle uicluding the heart, 6) the skin and nervous tissue, 7) the urogenital system, 
8) the homeostasis of body systCTis like water and electrolytes. 

Metabolic disorders according to 1) include, but are not limited to, obesity, 
amyloidosis, disturbances of the amino acid metabolism like branched chain disease, 
hyperaminoacidemia, liyperaminoacidiuia, disturbances of the metaboUsm of urea, 
hyperammoneinia, mucopolysaccharidoses (e.g., Maroteaux-Lamy syndrome, 
storage diseases such as glycogen storage diseases and Upid storage diseases, 
glycogenosis diseases such as Cori's disease, malabsorption diseases such as 
intestinal carbohydrate malabsorption, oligosaccharidase deficiency like maltase-, 
lactase-, or sucrase-insufficiency, disorders of the metabolisni of fiiictose, disorders 
of the metabolism of galactose, galactosemia, disturbances of carbohydrate 
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utilization such as diabetes, hypoglycemia, disturbances of pyruvate metabolism, 
hypolipidemia, hypolipoproteinemia, hyperlipidemia, hyperlipoprotdnemia, carnitine 
or carnitine acyltransferase deficiency, disturbances of the porphyrin metabolism, 
porphyrias, disturbances of th.e purine metabolism, lysosomal diseases, and metabolic 
5 disorders of nerves- and nervous systems such as gangliosidoses, spbingolipidoses, 
sulfatidoses, leucodystrophies, andLesc}i--Nyhan syndrome. - 

Metabolic disorders according to 2) include, but are not linodted to, osteoporosis^ 
osteomalacia-like osteoporosis, osteopenia, osteogenesis uni>erfecta, osteopetrosis, 
10 osteonecrosis, Paget's disease of bone, and hypophosphatemia. 

Metabolic disorders according to 3) include, but are not limited to, cerebellar 
dysfiinction, disturbances of braiu metabolism such as dementia, Alzheimer's disease, 
Huntington's chorea, Parkinson's disease, Pick's disease, toxic encephalopathy, 
15 demyelinating neuropathies such as inflammatoiy neuropathy, and Guillaia-Barre 
syndrqme. 

Metabolic disorders according to 4) include, but are not limited to, primary and 
secondary metabolic disorders associated with hormonal- defects such as any disorder 

20 stemming from either a hyperfunction or hypofimction of some hormone-secreting 
endocrine gland and any combination thereof. They include Sipple's syndrome, 
pituitary gland dysfunction and its efTects on other endocrine glands, such as the 
thyroid, adrenals, ovaries, and testes, acromegaly, hyper- and hypothyroidisni, 
euthyroid goiter, euthyroid sick syndrome, thyroiditis, and thyroid cancer, over- or 

25 underproduction of the adrenal steroid hormones, adrenogenital syndrome, Cushing's 
syndrome, Addison's disease of the adrenal cortex, Addison's pernicious anemia, 
primary and secondary aldosteronism, diabetes insipidus, carcinoid syndrome, 
disturbances caused by the dysftmction of the parathyroid glands, pancreatic islet cell 
dysfunction, diabetes, disturbances of the endocrine system of the female such as 

30 estrogen deficiency, and resistant ovary syndrome. 
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Metabolic disorders according to 5) include, but are not limited to, muscle weakness, 
myotonia, Duchenne's and other muscular dystrophies, dystrophia myotomca of 
Steinert> mitochondrial myopathies such as disturbances of the catabolic meitabolism 
in the muscle, carbohydrate and lipid storage myopathies, glycogenoses, myo-' 
S globinuria, malignant hyperthermia, polymyalgia liheumatica,. demiatomyositis, 
primary myocardial disease, cardiomyopathy. > 

Metabolic disorders according to 6) include, but are not limited to, disorders of the 
ectodemi, neinofibromatosis, scleroderma and polyarteritis, Louis-Bar syndrome, 
10 von Hippel-Lindau disease, .Sturge-Weber sryndrome, tuberous sclerosis, amy- 
loidosis, porphyria. 

Metabolic disorders according to 7) include, but are not limited to, sexual dys- 
function of the male and female. 

15 

. Metabolic disorders according to 8) include, but are not limited to, confused states 
and seizures due to inappropriate secretion of antidiuretic hormone from the pituitary 
g^and, Liddle's syndrome, Bartter's syndrome, Fanconi^s syndrome, renal electrolyte 
wasting, diabetes insipidus. 

20 

Inflammatory disorders 

The humaxt esterase of the tavention is highly expressed in the following tissues of 
the immutie system and tissues responsive to ck)mponeiits of the immune system as 

25 well as in the following tissues responsive to mediators of inflammation: liver and 
cirrhotic liver. The expression in the above mentioned tissues and in particiilar the 
differential expression between diseased tissue and healthy tissue demonstrates that 
the esterase protein or mRNA can be used to diagnose inflammatory diseases. In 
addition, tlie activity of the esterase protein can be modulated to treat inflanunatoiy 

30 , diseases. 
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loflanimatory diseases include diseases triggered by cellular or non-cellular 
mediators of the immune system or tissues causing the inflammation of body tissues 
and subsequently producing an acute or chronic inflammatory condition. Examples 
of such inflammatory diseases are hypersensitivity reactions of type I — IV, e.g., 
5 hypersensitivity diseases of the lung including asthma, atopic diseases, allergic 
rfaix3dtis or conjimctivitis, angioedema of the lids, hereditary angioedeina, antireceptor 
hypersensitivity reactions and autoimmune, diseases, Hashimoto's thyroiditis, 
systemic lupus erythematosus, Goodpasture's syndrome, pemphigus, myasthenia 
gravis. Grave's and Raynaud's disease, type B insulin-resistant diabetes, rheumatoid 
10 arthritis, psoriasis, Crohn's disease, scleroderma, mixed coimective tissue disease, 
polsonyositis, sarcoidosis, glomemlonephiitis, acute or chronic host vecrsus graft 
reactions. 

« ' . • •« . 

Reproductive disorders 

15 

The' esterase protein of the invention is highly expressed in the following tissues of 
the reproductive system: placenta, uterus tumor, ovary, ovary tumor, breast, breast 
tmnor, MDA MB 231 cells (breast tumor), mammary gland. The expression in the 
aboye. mentioned tissues and in particular the differential expression between 
20 diseased tissue and healthy tissue demonstrates that the protera or mRNA can be 
used to diagnose reproduction disorders. In addition, the activity of the esterase 
protein can be modulated to treat i^roductive disorders; 

Disorders of the male reproductive system include but are not Uroited to 
25 balanoposthitis, balanitis xerotica obliterans, phimosis, par^himosis, erythroplasia 
of Queyrat, skin cancer of the penis, Bowen's and Paget s diseases, syphilis, herpes 
simplex infections, genital warts, molluscum contagiosuuL, priapism, Peyronie's 
disease, benign prostatic hyperplasia (BPH), prostate cancer, prostatitis, testicular 
cancer, testicular torsion, inguinal hemia, epididymo-orchitis, mun9)s, hydroceles, 
}0 spermatoceles, or varicoceles. 



wo 2004/013319 



PCT/EP2003/008392 



53 - ■ 

Impotence (erectile dysfunction) may result? from vascular impairment, neurologic 
disorders, drugs, abnormalities of the penis, or psychological problems. 

Examples of disorders of the female reproductive include premature menopause, 
pelvic pain, vaginitis, vulvitis, vulvovaginitis, pelvic inflammatoiy disease, fibroids, 
. 'menstrual .disorders (premenstrual syndrome (PMS), dysmenonhea, amenorrhea, 
primary amenorrhea, secondary amenorrhea, menorrhagia, hypomenorrhea, poly- 
menonfaea, oligomenorrhea, metroniiagia, menometrordiagia. Postmenopausal 
bleeding), bleeding caused by a physical disorder, dysfimctional uterine bleeding, 
polycystic ovary syndrome (Stein-Leventhal syndrome), endometriosis, cancer of the 
uterus, cancer of the cervix, cancer of the ovaries, cancer of the vulva, cancer of the 
vagina, cancer of the faUopian tubes, and hydatidiform mole. 

Infertility may be caused by problems with sperm, ovulation, the fallopian tubes, and 
the cervix as well as unidentified &ctors. 

CompUcations of pregnancy include iruscarriage and stillbirth, ectopic pregnancy, 
anemia, Rh inconq)atibility, problems with .the placenta,, excessive vonoiting, 
preeclanDqpsia, eclampsia, and skin rashes (e.g. heq>es gestationis, xulicaria of 
pregnancy) as well as preterm labor and premature mptur^ of the membrasies. 

Breast disorders may be noncancerous (b^gn) or cancerous (malignant^. Examples 
of breast disorders are but are not limited to breast pain, cysts, fibrocystic breast 
disease, fibrous lumps, nipple discharge, breast infection, breast cancer (ductal 
carcinoma, lobular carcinoma, medullary carcinoma, tubular carcinoma, and inflam- 
matory breast cancer), Paget's disease of the nipple or Cystosarcoma phyllodes. 

Genitourinary disorders 

The human esterase protein of the invention is highly expressed in ttie following 
urological tissues: prostate, prostate BPH, ureter, fetal kidney, kidney, HEK 293 
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cells. The expression in the above mentioned tissues and in particular the differential 
expression between diseased tissue and healthy tissue demonstrates that the esterase 
protein or mRNA can be used to diagnose urological disorders. In addition, the 
activity of the esterase protein can be modulated to treat urological disorders. 
5 ' 

Genitouiinaiy disorders include benign and malign disorders of the organs 
constituting the genitourinary system of female and male, renal diseases such as 
acute or chronic renal failure, immunologically mediated renal diseases such as renal 
transplant rejection, lupus nephritis, immune complex renal diseases, glommilo- 
10 pathies, nephritis, toxic nephropathy, obstructive uropafhies such as benign prostatic 
hyperplasia (BPH), neurogenic bladder syndrome, urinary incontinence such as 
urge-, stress-, or overflow incontinence, pelvic pain, and erectile dysfunction. 

Neurological disorders 

15 

The human esterase protein of the invention is highly expressed in thte following 
brain tissues: fetal brain, brain, Alzheimer brain, cerebellxmi (right), cerebellum 
(left), cerebral cortex, Alzheimer cerebral cortex, frontal . lobe, Alzfcieimer brain 
fiontal lobe, occipital lobe, parietal lobe, temporal lobe, precentral gyrus, tonsiUa 

20 cerebelli, vennis cerebelli, pons, substantia nigra, cerebral peduncles, corpus 
callosum, hippocan^us, spioal cord, neuroblastoma SH-SY5Y cells, nexiroblastoma 
IMR32 cells, glial tumor H4 cells, HEK CNS. The expression in brain tissues and in 
particular the differmtial expression between diseased tissue and healthy tissue 
demonstrates that the esterase protein or mRNA can be used to diagnose nervous 

25 system diseases. In addition, the activity of the esterase protein can be modulated to 
treat nervous system diseases. 

Neurological disorders uiclude disorders of the central nervous system as well as 
disorders of the peripheral nervous system, CNS disorders include, but are not 
30 limited to, brain injuries, cerebrovascular diseases and their consequences, 
Parkinson's disease, corticobasal degeneration, motor neuron disease (including 
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ALS), iniiltiple sclerosis, traumatic brain injury, stroke, post-stroke, post-tramnatic 
brain injury, and small-vessel cerebrovascular disease. Dementias, such as 
Alzheimer's disease, vascular dementia, dementia with Lewy bodies, fromtotemporal 
dementia and Parkinsonism linked to chromosome 17, frontotemporal dementias 
(including Pick's disease), progressive nuclear palsy, corticobasal degeneration, 
Huxxttagton's disease, thalamic degeneration, Creutzfeld- Jakob dementia, HIV 
dementia, schi2x>phrenia with dementia, and KorsakofiPs psychosis, also are CNS 
disorders. 

Similarly, cognitive-related disorders, such, as mild cognitive impairment, age-' 
associated memory impairment, agerrelated cognitive decline, vascular cognitiye 
impairment, attention deficit disorders, attention deficit hyperactivity disorders, and 
memory disturbances in children with learning disabilities also are considered to be 
CNS disorders. 

Pain, within the meaning of the invention, is also considered to be a CNS disorder/ 
Pain can be associated with CNS disorders, such as multiple sclerosis, spinal cord 
injirry, sciatica, failed back surgery syndrome, traumatic brain injury, epilq)sy, 
Parkinson's disease, post-stroke, and vascular lesions ui the brain and spinal cord 
(e.^., infarct,, hemorrhage, vascular malformation). Non-central neuropathic pain 
includes that associated with post mastectomy pain, phantom feeling, reflex 
sympathetic dystrophy (EISD), trigeminal neuralgiaradioculopathy, post-surgical 
pain, HIV/AIDS related pain, cancer pain, metaboUc neuropathies (e.g., diabetic 
neuropathy, vasculitic neuropathy secondary to connective tissue disease), 
paraneoplastic polyneuropathy associated, for example, with carcinoma of lung, or 
leukemia, or lymphoiha, or carcinoma of prostate, colon or stomach., trigeminal 
neuralgia, cranial neuralgias, and post-herpetic neuralgia. Pain is also associated 
with peripheral nerve damage, central pain (e.g., due to cerebral ischemia) and 
various chronic pain lumbago, back pain (low back pain), inflammatory and/or 
rheumatic pain. Headache pain (for example, migraine with aura, migraine without 
aura, and other migraine disorders), q)iso.dic and chronic tension-type headache. 
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tension-type like headache, cluster headache, and chronic paroxysmal hemicrania 
also are CNS disorders. Visceral pain.,, such as pancreatits, intestinal cystitis, 
dysmenorrhea, irritable Bowel syndrome, Crohn's disease, biUary colic, ureteral 
colic, myocardial infarction and pain syndromes of the pelvic cavity, e.g., 
vulvodynia, orchialgia, urethral syndrome and protatodynia also is a CNS disorder. 
Also considered to be disorders of the nervous system are acute pain, for exaxnple 
postoperative pain, and pain after trauma. 

Respiratory disorders . 

The humaii esterase of the invention is highly expressed in the following^sues of 
the respiratory system: fetal lung, fetal lung fibroblast IMR-90 cells, fetal lung 
fibroblast MRC-5 cells, lung, lung right lower lobe, lung tumor, trachea. The 
expression in the above mentioned tissues and in particular the differential expression 
between diseased tissue and healthy tissue demonstrates tihat the esterase protein or 
mRNA can be used to diagnose respiratory diseases. In addition, the activity of the 
esterase protein can be modulated to treat those diseases. 

Asthma 

Allergy is a complex process in which environmental antigens induce cUnically 
adverse reactions. The inducing antigens, called allergens, typically elicit a specific * 
IgE respoiise and, althoug^h in most cases the allergens themselves have little or no 
intrinsic toxicity, they induce pathology when the IgE response m turn elicils an 
IgE-dependent or T cell-dqpendent hypersensitivity reaction. Hypersensitivity 
reactions can be local or systemic and typically occur within minutes of allergen 
exposure in individuals who have previously been sensitized to an allergen. The 
hypersensitivity reaction of allergy develops when the allergen is recognized hy IgE 
antibodies bound to specific receptors on the surface of effector cells, such as mast 
cells, basophils, or eosinophils, which causes the activation of the effector cells and 
the release of mediators that produce the acute signs and symptoms of the reactions. 
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Allergic diseases include asthma, allergic ihinitis (hay fever),, atopic dermatitis, and 
anaphylaxis. 

Asthma is thought to arise as a result of. interactions between multiple genetic and 
environinental factors and is characterized by three major features: 1) intermittent 
and reversible airway obstruction caused by bronchoconstriction, increased mucus 
production, and thickening of tihe walls of the airways that leads to a narrowing of the . 
airways, 2) airway hyperresponsiveness caused by a decreased control of airway 
caliber, and 3) airway inflammation. Certain cells are critical to the inflammatory 
reaction of asthma and they include T c&Us and antigen presenting cells, B cells that 
produce IgE, and mast cells, basophils, eosinophils, and other cells that bind IgE. 
These effector cells accumulate at the site of allergic reaction in tiie airways and 
release toxic products that contribute to the acute pathology and eventually to the 
tissue destruction related to the disorder. Other resident cells, such as smooth muscle 
cells, Ixmg epithelial ceUs, mucus-producing cells, and nerve cells may also be 
abnormal in individuals with asthma and may contribute to the pathology. While the 
airway obstruction of asthma, presenting cUnically as an intermittent wheeze and 
shortness of breath, is generally the most pressing symptom of the disease requiring 
immediate treatment, tiie inflanimation and tissue destruction associated with the 
disease can lead to irreversible changes that eventually make asthma a chronic 
disabling disorder requiring long-term management 

Despite recent important advances in oinr understanding of the pathophysiology of 
asthma, the disease spears to be increasing in prevalence and severity (Gergen and 
Weiss, Am. Rev. Respir. Dis, 146, 823-24; 1992). It is estimated that 30-40% of the 
population suffer with atopic allergy, and 15% of children and 5% of adults in the 
population suffer from asthma (Gergen and Weiss, 1992). Thus, an enormous burden 
is placed on our health care resources. However, both diagnosis and treatment of 
asthma are difficult The severity of lung tissue inflammation is not easy to measure 
and the symptoms of the disease are often indistinguishable from those, of respiratory 
infections, chronic respiratory inflammatory disordCTS, allergic rhinitis, or other 
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respiratory disorders. Often, the inciting allergen cannot be detennined, making 
removal of the causative environmental agent difficiilt Chnrent pharmacological 
treatments suffer their own set of disadvantages. Commonly used thraapeutic agents, 
such as beta agonists, can act as symptom relievers to transiently improve pulmonary 
function, but do not affect the underlying inflammation. Agents that can reduce the 
underlying inflammatioii, such as antj-inflammatory steroids, can have, major 
drawbacks that range from inraaunosuppression to bone loss (Goodman and Gilman's 
THE Pharmacolochc BASIS OF TteRAPEUTlCS, Seventh Edition, MacMinan 
Publishing Company, NY, USA, 1985), In addition, many of the present therapies, 
such as inhaled cordcpsteroids, are short-lasting, inconvenient to us^ and must be 
used ofien on a regular basis, in some cases for life, making failure of patients to 
comply with the treatment a major problem and thereby reducing their eflfectiveaess 
as a treatment. 

Because of the piroblems associated with conventional therapies, alternative treatment 
strategies- have been evaluated. Glycophorin A (Chu and Sharom, Cell Immunol 
i A 223-39, 1992), cyclosporin (Alexander et al. Lancet 339, 324-28, 1992), and a 
nonapeptide fragment of IL-2 (Zav'yalov e/o/., Immunol Lett, 57,285-88, 1992) all 
inhibit interleukin*2 dependent T lymphocyte proliferation; however, fliey are known 
to have many other efiEects. For example, cyclosporin is used as a immuno- 
suppressant after organ transplantatioiL While &ese agents may represent 
alternatives to steroids in the treatment of asthmatics, they inhibit interleukin-2 
dependent T lyrnphocyte proliferation and potentially critical immune functions 
associated with homeostasis. Other treatments that block the release or activity of 
mediators of bronchoclionstriction, such as cromones or anti-leukotrienes, have 
recently been introduced for the treatment of mild asthma, but fbey are expensive and 
not effective in all patients and it is unclear whether they have any effect on the 
chronic changes associated with asthmatic inflammation. What is needed in the art is 
the identification of a treatment that can act in pathways critical to the development 
of asthma that both blocks the episodic attacks of the disorder and preferentially 
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dampens the hyperactive allergic inimune response without immuaocompromising 
the patient 

COPD 

Chronic obstractive pulmonary (or airways) disease (COPD) is a condition defined 
physiologically as airflow obstruction that generally results from a naixture of 
enq)hysema and peripheral airway obstruction due to chronic bionchitis (S^or & 
Shapiro, Pidmonary Diseases and Disorders, 3d ed.. New York, McGraw-Hill, 1998, 
pp. 659-681, 1998; Barnes, Chest 117, 10S-14S, 2000). Emphysema is characterized 
by destructibn of alveolar walls leading to abnormal enlargement of thte air spaces of 
the lung. Chronic bronchitis is defined clinically as the preseace of chronic 
productive cough for three months in each of two successive years. In COPD, 
airflow obstruction is usually progressive and is only partially revosible. By far the 
most important risk factor for development of COPD is cigarette smoldng, although 
the disease does occur in non-smokers. 

Chronic mflammation of the airways is a key pathological feature of COPD (Senior 
& Sh£5)iro, 1998). The inflammatory cell population comprises increased numbers 
of macrophages, neutrophils, and GD8* lymphocytes. Inhaled irritants, such as 
cigarette smoke, activate macrophages that are resident in the respiratory tract, as 
well as epithelial cells leading to release of chemokbaes interleukin-S) and other 
chemotactic fectors. These chemotactic factors act to increase thte neutrophil/- 
monocyte trafificldng fiom title blood into the lung tissue and airways. Neutrophils 
and monocytes recruited iato the airways can release a variety of potentially 
damaging mediators such as proteolytic . enzymes and reactive oxygm species. 
Matrix degradation and emphysema, along with airway wall thickening, surfactant 
dysfunction, and mucus hypersecretion, all are potential seqxielae of this 
inflannnatory response that lead to impaired airflow and gas exchange. 
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This invention fiirther pertains to the use of novel agents identified by the screening 
assays described above. Accordingly, it is within the scope of this invention to use a 
test compound identijBed as described herein in an appropriate animal model. For 
example, an agent identified as described herein (e.g., a modulating agent, an ; 

5 antisense nucleic acid molecule, a specific antibody, ribozyme, or a human esterase 
polypeptide binding molecule) can be used in an animal model to detenhine the 
efficacy, toxicity, or side effects of treatment with such an agent. Alternatively, an. 
agent identified as described^ herein can be used in an anintial model to determine ttie 
mechanism of action of such an agent Fmlfaennore, this invention pertains to uses 

O of novel agents identified by the above-described screening assays for treatments as 
described herein. 

A reagrat which affects esterase activity can be admiiustered to a human cell, either 
in vitro or in vivo, to redxice esterase activity. The reagent preferably binds to an 
5 expression product of a hiiman esterase gene. If the expression product is a protein, 
the reagent is preferably an antibody. For treatment of human cells ex vivo, an 
antibody can be added to a preparation of stem cells that have been removed from the 
body. The cells can then be rqjlaced in the same or another human body, with or 
without clonal propagatioii, as is known in the art 

6 

in one embodiment,, the reagent is delivered u^g a liposome. Preferably, the 
Uposome is stable in tiie animal into which it has beea admitustered for at least about 
30 minutes, more preferably for at least about 1 hour, and even more preferably for at 
least about 24 hours. A liposome comprises a lipid composition that is capable of 
5 targeting a reagent, particularly a polynucleotide, to a particular site in an animal, 
such as a human. Preferably, the lipid composition of the liposome is capable of 
targeting to a specific organ of an animal, such as the lung, Uver, sple^ heart brain, 
lymph nodes, and skin. 

iO A Uposome useful in the present invention comprises a lipid composition that is 
Citable of fusing with the plasma membrane of the targeted ceU to deUver its 
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contents to the cell. Preferably, the transfection efficiency of a liposome is about 
0.5 ixg of DNA per 16 nmole of liposome delivered to about 10^ cells,, more 
preferably about 1.0 ^g . of DNA per 16 nmole of liposome delivered to iibout 10^ 
cells, and even more preferably about 2.0 ng of DlSfA per 16 mnol of liposome 
delivered to about 10^ cells. Preferably, a liposome is between about 100 and 
500 nm, more preferably between about 150 and 450 imi, and even more preferably 
between about 200 and 400 nin in diameter. 

Suitable, liposomes for use in the present inventLon include those liposomes 
standardly used in, for example, gene delivery methods known to those of skill in the 
art. More prefeacred liposomes include liposomes having a polycationic lipid 
composition and/or liposomes haviag a cholesterol backbone conjugated to poly- . 
ethylene glycol. Optionally, a liposome comprises a compound capable of targeting 
the Uposome to a particular cell type, such as a cell-specific ligand exposed on the 
outer surface of the liposome. 

Complexing a liposome with a reagent such as an antisense oligonucleotide or 
ribozyme can be achieved using mediods that are standard in the art (see, for 
example, U.S. Patent 5,705,151). Preferably, ftom about 0.1 ^g to about 10 jig of 
polynucleotide is coimbined with about 8 nmol of liposomes, more preferably ftom 
about 0.5 ng to about 5 |xg of polynucleotides are combined with about 8 nmol 
liposomes, and even more preferably about 1.0 ^g of polynucleotides is combined 
with about 8 nmol hposomes. 

In. another embodiment, antibodies can be dehvered to specific tissues in vivo using 
receptor-mediated targeted deUvery. Receptor-mediated DNA delivery techniques 
are taught in, for example, Fiadeis et al. Trends in Biotechnol 7i, 202-05 (1993); 
Chiou et al., GENE THERAPEUTICS: Methods and Applications of Direct Qbne 
TRANSFER (JA. Wolft ed.) (1994); Wu & Wu, Biol Chenu 263, 621-24 (1988); 
Wu et a/., 1 Biol Chem. 269, 542-46 (1994); Zeixke et al, Proc. Natl Acad Sci. 
U.SA. 87, 3655-59 (1990); Wu et al, J, Biol Chem. 266, 338-42 (1991). 
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Determination of a thercpeutically effective dose 

The detennination of a therapeutically efifectivie dose is well within the capability^ of 
those skilled in the art A ther^eutically effective dose refers to that amount of 
active ingredient which increases or decreases enzymatic activity, relative to the 
enzymatic activity which occurs in the absence of the therapeutically effective dose. 

For any compoimd, the therapeutically effective dose can be estimated initisdly eitiier 
in cell culture assays or in animal models, usually mice, rabbits, dogs, or pigs. The 
anhnal model also can be used to determine the appropriate concentration lange and 
route of administration. Such infonnatiLon can then be used to deterarine useful doses 
and routes for administration in humans. 

Therapeutic efficacy and toxicity, e.g. , ED50 (the dose therapeutically effective in 
50% of the population) and LD50 (the dose lethal to 50% of the population), can be 
determined by standard pharmaceutical procedures in cell cultures or experimejital 
animals. The dose ratio of toxic to therapeutic effects is the ther^eutic index, aiid it 
can be expressed as the ratio, LDso/EDso- 

Pharmaceutical compositions that exhibit large therapeutic indices are preferred. The 
data obtained Scorn cell culture assays and animal studies is used in formulatiog a 
range of dosage for human use. The dosage contained in such compositiorLS is 
preferably within a range of circulatijag concentrations that include the ED50 with 
littte or no toxicity. The dosage varies within this range depending upon the dosage 
fonn employed, sensitivity of the patient, and the route of administration. . 

The exact dosage will be determined by the practitioner, in light of factors related to 
the subject that requires treatmoit Dosage and administration are adjusted to 
provide sufficient levels of the active ingredient or to maintain the desired efifect. 
Factors that can be taken into accoxxnt include the severity of the disease state. 
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general health of the subject, age, weight, and gender of the subject, diet, time and 
frequency of administration, drug combination(is), reaction sensitivities, and * 
tolerance/response to therapy. Long-acting pharmaceutical compositions can be 
admioistered every 3 to 4 days, every v/eek, or once every two weeks depending on 
the half-life and clearance rate of the particular foimulation. 

Normal dosage amounts can vary from 0.1 to 100,000 micrograms, up to a total dose 
of about 1 g, depending upon the route of adniimstration. Guidance as to particular 
dosages and methods of delivery is provided in the literature and generally available . 
to practitioners in the art. Those skilled in the art wiU employ different formulations 
for nucleotides than for proteins or their inhibitors. Similarly, delivery of 
polynucleotides or polyp^tides will be specific to particular cells, conditions, 
locations, etc. 

If the reagent is a single-chain antibody, polynucleotides encoding the antibody can 
be constructed and introduced into a cell either ex vfyo or in. vfvo using well- 
established techniques including, but not limited to, transferrin-polycation-mediated 
DNA transfer, transfection- with naked or encapsxdated nucleic acids, liposome- 
mediated cellular fusion, intracellular transportation of DNA-coated latex beads, 
protoplast fusion, viral infection, electroporation, ''gene gun," andDEAE- or calcium 
phosphate-mediated transfectioiL 

Effective in vivo dosages of an antibody are in tbie range of about S \xs to about 
50 ixg/kg, about 50 \xg to about 5 mg/kg, about 100 \xg to about 500 (ig/kg of patient 
body weight, and about 200 to about 250 Hg/kg of patient body weight. For 
administration of polynucleotides encoding single-chain antibodies, effectiA^e in vivo 
dosages are in the range of about 100 ng to about 200 ng, 500 ng to about 50 mg, 
about 1 (ig to about 2 mg, about 5 |ig to about SOO ^g, and about 20 |xg.to about 
100 \xe of DNA. 
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If the expression product is mKNA, the reagent is preferably an antisense oligo- 
nucleotide or a ribozyme. Polynucleotides that express antisense oligonucleotides or 
ribozymes can be introduced into cells by a variety of methods, as described above. 

Preferably, a reagent reduces expression of a human esterase gene or the activity of 
an esterase polypeptide by at least about 10, preferably about SO, more preferably 
about 75, 90, or 100% relative to the absence of the reagent. The eflFectiveness of the 
mechanism chosen to decrease the level of egression of a human esteir^e gene or 
the activity of a himian esterase polypeptide can be assessed using methods well 
known in the art, such as hybridization of nucleotide probes to esterase-specific 
. mRNA, quantitative RT-PCR, immunologic detection of a. human esterase . 
polypeptide, or measurement of enzymatic activity. 

In any of the embodiments described above, any of the pharmaceutical compositions 
of the invention can be administered, in combination with other appropriate 
therapeutic agents. * Selection of the appropriate agents for use in combination 
therapy can be made by one of ordinary skill in the art, according to conventional 
pharmaceutical principles. The ccmbioation of therapeutic agents can act 
synergistically to effect the treatment or prevention of the various disorders described 
above. Using this approach, one may be able to achieve therapeutic efficacy with 
lower dosages of each agent, thus reducing the potential for adverse side effects. 

Any of the therapeutic methods described above can be applied to any subject in 
need of such therapy, including, for example, mammals such as dogs, cats, cows, 
horses, rabbits, monkeys, and most preferably, bumans.. 

Diagnostic methods, - 

Human esterase also can be used in diagnostic assays for detecting diseases and 
abnormalities or susceptibility to diseases and abnormalities related to the presence 
of mutations in the nucleic acid sequences that encode the enzyme. For exan^le. 
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differences can be determined between the cDNA or genomic sequence encoding 
esterase in individuals afHicted with a disease and . in normal individuals. If a 
mutation is observed in some or all of the afflicted individuals but not in normal 
individuals, then the mutation is likely to be the causative agent of the disease. 

Sequence differences between a reference gene and a gene having mutations can be 
revealed by the direct DNA sequencing method. In addition, cloned DNA segments 
can be employed as piobes to detect ^ecific DNA segments. The sensitivity of this 
method is gieatly enhanced when combined with PCEL For example, a sequencing 
primer can be used with a double-stranded PGR product or a single-stranded template 
molecule generated by a modified PGR. The sequence detennination is performed 
by conventional procedilres using radiolabeled nucleotides or by automatic 
sequencing procedures using fluorescent tags. 

Genetic testing based on DNA sequence differences can be carried out by detection 
of alteration in electrophoretic mobihty of DNA fragments in gels with or without 
denaturing agents. Small sequence deletions and insertions can be visualized, for 
example, by high resolution gel electrophoresis. DNA fragments of different 
sequences can be distinguished on denaturing formamide gradient gels in which the 
mobihties of differ^t DNTA fragments are retarded in tiie gel at different positions 
according to their pacific melting or partial melting temperatures (see, e.g,, Myers et 
aLj Science 230^ 1242, 1985). Sequence changes at specific locations can also be 
revealed by nuclease protection assays, such as RNase and S 1 protection or the 
chemicsd cleavage method (e.g.. Cotton et al, Proc. Natl Acad. Set. USA 85, 
4397-4401, 1985). Thus, the detection of a specific DNA sequence can be performed 
by methods such as hybridization, RNase protection, chemical cleavage, direct DNA 
sequencing or the use of r^triction enaymes and Southem blotting of genomic DNA. 
In addition to direct methods such as gel-electrophoresis and DNA sequencing, 
mutations can also be detected by in situ analysis. 
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. Altered levels of esterase also can be detected in various tissues. Assays iised to 
detept levels of the receptor polypeptides in a body sample, such as blood or a tissue 
biopsy, derived from a host are well known to those of skUl in the art and include 
radioimmunoassays, competitive binding assays. Western blot analysis, and ELISA 
5 assays. 

All patents and patent s^plications cited in this, disclosure are expressly incorporated 
herein by reference. The above disclosure generally describes the present invention. 
A more complete understanding can be obtained by reference to the following 
10 specific examples, which are provided for purposes of illustration only and are not 
intended to linnt the scope of the invention. 
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EXAMPLEl • ' . . 
Detection of esterase activity 

5 . . The polymicleotide of SEQ ID NO: 1 is inserted into the expression vector pCEV4 
and tiie expression vector pCEV4-esterase polypeptide obtained is transfected into 
human embryonic kidney 293 cells. From these cells retracts ^ obtained and 
samples containing either 1 mM CaQ12 or 1 mM EDTA are incubated at 37^C in a 
shaking water bafh (IS min). PA in ethanol is added to initiate the reaction (1 mM 

.0 . final concentration). The reaction mixtures are incubated for an additional time 
period (wifhiu the linear range of the reaction) and stopped with 0.5 ml of 0.4% 
aminoantipyrine in 5% SDS. An aliquot of 0.25 ml 1 % potassium ferricyanide is 
added to develop color. Triplicate subsaroples are run. Absofbances are read at 
510 mn and the amount of phenol produced is calculated using a molar extinction 

.5 coefficient of 1.4162 x 104 M-1 cm-1. It is shown that the polypeptide of SEQ ID 
NO: 2 has an esterase activity. 

. EXAMPLE 2 . . 
10 Expression of recombimnt human esterase 

ThQ Pichia pastoris e3q>ression vector pPICZB (tnvitrogen, San Diego, CA) is used 
to pioduce large quantities of recombinant human eisterase polypeptides in yeast The 
esterase-encoding DNA sequence is derived from SEQ ID NO: 1. Before insertion 

i5 into vector pPICZB, the DNA sequence is modified by well known methods in such 
a way that it contains at its 5'-end an initiation codon and at its 3 '-end an- 
enteroldnase cleavage site, a Hi.s6 reporter tag and a termination codon. Moreover, at 
both termini recognition sequences for restriction endonucleases are added and after 
digestion of the multiple cloning site of pPICZ B with the corresponding restriction 

30 enzymes the modified DNA sequence is ligated into pPICZB. This expression vector 
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is designed for inducible expression in Pichia pastoris, driven by a yeast promote. 
The resulting pPICZ/md-His6 vector is used to transform the yeast 

The yeast is cultivated under usual conditions in 5 liter shake flasks and the 
recombinantly produced protein isolated from the culture by afJfinity chromatography 
(Ni-NTA-Resin) in the presence of 8 M urea. The bound polypeptide is eluted with 
buffer, pH 3.5, and neutralized. Separation of the polypeptide from the His6 reporter 
tag is accomplished by site-specific proteolysis using enterokinase (Invitrogen, San 
Diego, CA) according, to manufacturer's ' instructioiis. Purified human esterase 
polypeptide is obtained. 

EXAMPLES • 

Identification of test compovnds that bind to esterase polypeptides 

PurijSed esterase polypeptides comprising a glutathione-S-transferase protein and 
absorbed onto glutathione-derivatized wells of 96-well microtiter plates are contacted 
with test compounds firom a small moleciile library at pH 7.0 in a physiological 
buffer solution. Human esterase polypeptides comprise the amino acid sequence 
shown in SEQ ID NO: 2. The test compounds comprise a fluorescent tag. The 
samples are incubated for 5 minutes to one hour. Control samples are incubated in 
the absence of a test compound. 

The buffer solution containing tiie test eompounds is washed fix>m ttie wells. 
Binding of a test compound to . a hmnan esterase polypeptide is detected by 
fluorescence measurements of the contents of the wells. A test compound that 
increases the fluorescence in a well by at least 15% relative to fluorescence of a weU 
in wjbich a test compoimd is not incubated is identified as a compound which binds to 
a huxnan esterase polypeptide. 
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EXAMPLE 4 

Identification of a test compovnd which decreases esterase gene expression * . 

5 A test compound is administered to a culture of human cells transfected with , an 
esterase expression construct and incubated at 3TC for 10 to 45 minutes. A culture 
of the same type of cells that have not been transfected is incubated for ftie same time 
without the test compound to provide a negative control. 

10 SNA is isolated fix)m the two cultures as described in Chirgwin et d.y Biochem. 18^ 
5294-99, 1979). Northern blots are prepared using 20 to 30 total RNA and 
hybridized with a ^^-labeled esterase-specific probe at 65°C in Express-hyb 
(CXrONTECH). The probe comprises at least 11 contiguous nncleoticies select^sd 
from the complement of SEQ ID NO: 1. A test compound that decreases the 

15 esterase-specific signal relative to the signal obtained in the abseoce of the test 
. compound is identified as an inhibitor of esterase gene expression. 

EXAMPLES 

20 Identification of a test compound which decreases esterase activity 

A test compound is administered to a culture of human cells transfected with an 
esterase expression constnict and incubated at 37**C for 10 to 45 minutes. A culture 
of the same type of cells that have not been transfected is incubated for ttie same time 
25 without the test compound to provide a negative control. Esterase activity is 
measured using methods well known in the art. A test compoimd which decreases 
the enzymatic activity of the esterase relative to the enzymatic activity in the absence 
of the test compound is identified as an inhibitor of esterase activity. 
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EXAMPLE 6 • . 

Tissue-specific expression of esterase 

5 The qualitative expression pattern of esterase in various tissues is determined by 
Reverse Transcription-Polyinerase Chain Reaction 

Quantitative expression profiling. • 

10 To demonstrate that esterase is involved in cancer, expression is determined in the 
following tissues: adrenal glands bone marrow, brain, c^ebellum, colon, fetal brain, 
fetal liver, heart, kidney, liver, lung, mammary gland, pancreas, placenta, prostate, 
salivary gland, skeletal muscle, small intestine, spraal cord, spleen, stomach, testis, 
thymus, thyroid, trachea, uterus, and peripheral blood lymphocytes. Expression in. 

15 the following cancer cell lines also is detenniaed: DU-145 (prostate), NCI-H125 
aung), HT-29 (colon), COLO-205 (colon), A-549 Oung), NCI-H460 G^g), HT-116 
(colon), DLD-1 (colon), MDA-MD-231 (breast), LS174T (colon), ZF-75 (breast), 
MDA-MN-435 (bxeast), HT-1080, MCF-7 (breast), and U87. Matched pairs of 
malignant and normal tissue fiom the same patient also are tested 

20 • 

Quantitative e3q>ression profiling is performed by the form of quantitative PCR 
analysis called 'Idnetic analysis'* firstly described in Higuchi et aLj BioTechnology, 
10, 413-17, 1992, and Higuchi et al, BioTechnology 11, 1026-30, 1993. The 
principle is that at any given cycle witbin the exponential phase of PCR, the amount . 

25 of product is proportional to the initial number of template copies. 

If the amplification is perfoimed in the presence of an internally quenched 
fluorescent oligonucleotide (TaqMan probe) complementary to the target sequence, 
the probe is cleaved by the 5 '-3' endonuclease activity of Taq DNA polymerase and 
30 a fluorescent dye released in the medium ^Holland et aL, Proc. NatL Acad Set 
U.S.A. 88y 7276-80, 1991). Because the fluorescence emission will increase in direct 
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proportion to the amount of the specific amplified product, the exponential growth 
phase of PGR product can be detected and used to determine the initial template 
concentration (Heid et al. Genome Res. 5, 986-94, 1996, and Gibson et aL; Genome 
i?e5. 5,995-1001,1996). 

The amplification of. an endogenous control can be performed to standardize the 
amount of sample RWA added to a reaction. In tius kind of e^^errment, the control 
of choice is the 18S ribosomal KNA. Because rq>orter dyes with difTering emission 
spectra are available^ the target and the endogenous control can be independently 
quantified in the same tube if probes labeled with different dyes are used. All ^^:eal 
time PGR" measurements of fluorescence are made in the ABI Prism 7700. 

RNA extraction and aDNA preparation. Total RNA jfrom the tissues listed above are 
used for expression quantification. RNAs labeled "firpm autopsy" were extracted 
from autoptic tissues with the TRIzol reagent (Life Technologies, MD) according to 
the manufacturer's protocol. 

Fifty ng of each RNA were treated with DNase I for 1 h.our at 37'*C in the following 
reaction mix: 0.2 U/pl KNase-free DNase I (Roche Diagnostics, Gennany); 0.4 U/|xl 
RNase inhibitor (PE Applied Biosystems, CA); 10 mM tris-HQ pH 7.9; 
10 mM MgCb; 50 noLM NaCl; and 1 mM DTT. 

After incubatioa,. KNA is extracted once with 1 volimie of phenol:chloroform:- 
isoamyl alcohol (24:24:1) and once with chloroform, and precipitated with 1/10 
volume of 3 M sodium acetate, pH5.2, and 2 volumes of ethanol. 

Fifty |xg of each RNA from the autoptic tissues are DNase treated with the DNA-free 
kit purchased from Ambion (Ambion, TX). After resuspension and spectro- 
photometric quantlfiLcation, each sample is reverse traoscribed with die TaqMan 
Reverse Transcription Reagents C^E Applied Biosyst^s, CA) accordiag to the 
manu&cturer's protocol. The final concentration of SNA in the reaction mix is 
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200ng/nL. Reverse transcription is carried out with 2.5 |iM of random hecamer 
primers. 

TaqMan qtuxntitative analysis. Specific primers and probe are designed according to 
S the reconmiendatLons of PE Applied Biosystems; the probe can be labeled at the S' 
end FAM (6-carboxy-fluorescein) and at the 3* end with TAMRA (6-carboxy- 
tetramettiyl-rhodamine). Quantification .e3q)eriments are performed on 10 ng of 
reverse transcribed RNA fiom each sample. Each determiaation is done in triplicate. 

10 * Total cDNA content is normalized with the simultaneous quantification (multiplex 
PGR) of the 18S ribosomal RNA using the Pre-Developed TaqMan Assay Reagents 
(PDAR) Control Kit (PE Applied Biosystems, CA). 

The assay reaction mix is as follows: IX final TaqMan Universal PGR Master Mix 
15 (firom 2X stock) (PE Applied Biosystems, CA); IX PDAR control - 18S RNA (from 
20X stock); 300 nM forward primer, 900 nM reverse primer, 200 nM probe; 10 ng 
cDNA; and water to 25 pi. 

Each of the following steps are carried out once: pre PCR, 2 minutes atSO^C, and 10 
20 minutes at 95^C. The following steps are carried out 40 times: denaturation, IS 
seconds at aimealing/extension, 1 minute at 60**C. 

• The experiment is perfomied on an ABI Prism 7700 Sequence Detector (PE Applied 
Biosystems, CA). At the end of the run, fluorescence data acquired during PGR are 
25 processed as described in the ABI Prism 7700 user's manual in order to achieve 
better background subtraction as well as signal linearity with the starting target 
quantity. 
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EXAMPLE? 

Praliferation inhibition assay: Antisense oligonucleotides st4ppress the growth of 
cancer cell lines , 

The cell line used for testing is the human colon cancer cell line HCT116. Cells are 
cultured in RPMI-1640 with 10-15% fetal calf serum at a concentration of 10,000 
cells per milliliter in a volmne of 0.5 ml and kept at 37**C in a 95% air/5%C02 
atniosphere. 

Phosphorofhioate oligoribonncleotides are synthesized on an Applied Biosystems 
Model 380B DNA synthesizerusing phosphoroamidite chanistry. A sequence of 24 
bases complementary to the nucleotides at position 1 to 24 of SEQ D NO: 1 is used 
as the test oligonucleotide. As a control, another (random) sequence is used: 5'-TCA 
ACT GAC TAG ATG TAG ATG GAC-3\ Following assembly and deprotection, 
oligonucleotides are ethanol-precipitated twice, dried, and suspended in phosphate 
buffered saline at the desired concentration. Purity of the oUgonucleotides is tested 
by capillary gel electrophoresis and ion exchange HPLC. The purified oligo- 
nucleotides are added to the culture medium at a concentration of 10 jiM once per 
day for seven days. 

The addition of the test oligonucleotide for seven days results in significantly 
rediiced expression of human esterase as determined by Western blotting. This effect 
is not observed with the control oligonucleotide. After 3 to 7 days, the number of 
cells in the cultures is counted using an automatic ceU counter. The number of cells 
in cultures treated with the test oligonucleotide (expressed as 100%) is compared 
with the number of cells in cultures treated with the control oUgonucleotide. The 
nximber of cells in cultures treated vsdth the test oligonucleotide is not more than 30% 
of control, indicating that the inhibition of human esterase has an anti-proliferative 
effect on cancer cells. 
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EXAMPLES 

In ^/ivo testing of compounds/target validation 
Acute Mechanistic Assays 

Reduction in Mitogenic Plasma Hormone Levels 

This non-tumor assay measvires the ability of a compoimd to reduce either the 
endogenous level of a circulating hoxmone or the level of hormone produced in 
response to a biologic stimulus. Rodents are administered test compound (p.o., i.p., 
i,v., i.m., or s.c). At a predetermined time after administration of test compound, 
blood plasma is collected. Plasma is assayed for levels of the hormone of interest. If 
the normal circulating levels of the hormone are too low and/or variable to provide 
consistent results/the level of the hormone may be elevated by a pre-trea±ment witii a 
biologic stimulus (i.e., LHRH may be injected Lm. into mice at a dosage of 
30 ng/mouse to induce a burst of testosterone synthesis). The timing of plasma 
collection would be adjusted to coincide with the peak of the induced hormone 
response. Compound effects are compared to a vehicle-treated control group. An F- 
test is preformed to determine if the variance is equal or unequal followed by a 
Student's t-test. Significance is p value < 0.05 conq)ared to flie vehicle control 
group. 

HallowFiber Mechanism of Action Assay 

Hollow fibers are prepared with desired ceU line(s) and implanted intraperitoneally 
and/or subcutaneously in rodents. Compoimds are administCTed p.o., i.p.^ i.v., xjxl^ or 
S.C. Fibers are harvested in accordance with specific readout assay protocol, tiiese 
may include assays for gene e:q)ression (bDNA, PGR, or Taqman), or a specific 
biochemical activity (i.e., cAMP levels. Results are analyzed by StudCTt's t-test or 
Ra33k Sirai test after the variance between groups is compared by an F-test, with 
significance at p < 0.05 as compared to the vehicle control group. 



wo 2004/013319 



PCT/EP2003/008392 



-75- 

Subacute FmctionallnWxvo Assays 

Reduction in Mass of Hormone Dependent Tissues 

5 This is anotiier non-tumor assay that measures the ability of a compound to reduce 
the mass of a hormone dependent tissue (i.e., seminal vesicles in males and uteii in 
females). Rodents are adrniiustered test compound (p.o., i.p., i.v., ijn., or s.c.) 
according to a predetemriiied schedule and for a predetemiined duration (i.e., 
1 week). At termination of the study, animals are weighed, fiie target organ is 

10 excised, any fluid is expressed, and the weight of the organ is recorded. Blood 
plasma may also be collected. Plasma may be assayed for levels of a hormoiLe of 
interest or for levels of test agent Organ weights may be directly compared or they 
may be normalized for the body weight of the animal. Compound effects are 
compared to a vehicle-treated control group. An F-test is preformed to deterroine if 

15 the variance is equal or unequal followed by a Student's t-test Significance is p 
value < 0.05 compared to the vehicle control group. 

Hollow Fiber Proliferation Assay 

20 Hollow fibers are prepared with desired cell line(s) and implanted intrapedtoneally 
and/or subcutaneously in rodents. Compounds are administered p.o., i.p., i.v., Lm., or 
s.c. Fibers are harvested in accordance with specific readout assay, protocol. Cell 
proliferation is detennined by measuring a marker of cell number (i.e., MTT or 
LDH). The cell number and change in cell number fix>m the starting inoculum are 

25 analyzed by Student's t-test or Rank Sum test after ttie variance between groups is 
compared by an F-test, with significance at p < 0.05 as compared to the vehicle 
' control group. 
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Anti-angiogenesis Models 
Corneal Angiogenesis 

5 Hydron pellets with or without growth factors or cells are implanted into a 
iiiicropocket surgically created in the rodent coiBca. Compoimd admiBistration inay 
be systemic or local (conq)qimd mixed with growth factors in the hydron pellet). 
Corneas are harvested at 7 days post implantation immediately following intracardiac 
infusion of colloidal caibon and are fixed in 10% formalin. Readout is qualitative 
10 • scoring and/or image analysis. Qualitative scores are compared by Rank Sum test. 
Image analysis data is evaluated by measuring the area of neovascularization (in 
pixels) and group averages are compared by Student's t-test (2 tail). Significance is p 
< 0.05 as compared to the growth factor or cells only group. 

15 Matrigel Angiogenesis 

Matrigel, containing cells or growOi factors, is injected subcutaneously. Compounds 
are administered p.o., i.p., i.v., i.m., or s.c. Matrigel plugs are harvested at 
predetermined time point(s) and prepared for readout. Readout is an ELISA-based 
20 assay for hemoglobin concentration and/or histological exanounation (i.e. vessel 
count, special staining for endothelial surface markers: CD31, factor-8). Readouts 
are analyzed by Student's t-test, after the variance between groiqps is compared by an 
F-test, with significance determined at p < 0.05 as compared to the vehicle control 
group. . 

25 

Primary Antitumor Efficacy 
Early Therapy Models ' 

Subcjitaneous Tumor 

30 

Tumor cells or fragments are implanted subcutaneously on Day 0. Vehicle and/or 
compounds are administered p.o., i.p., i.v., ijn., or s.c. according to a predetermined 
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schedule starting at a time, usually oh Day 1, prior to the ability to measure the tumor 
burden. Body weights and tmnor measurements are recorded 2-3 times weekly. 
Mean net body and tumor weights are calculated for each data collection day. Anti- 
tumor efficacy may be initially determined by comparing the size of treated (T) and 
control {Q tumors on a given day by a Student's t-test, after the variance between 
groups is compared by an F-test, with sigcdficance detennined at p < 0.05. The 
experiment may also be continued past the end of dosing in which case; tumor 
measurements would continue to be recorded to monitor tumor growth delay. Tumor 
growth delays are expressed as the difiTerence in the median time for the treated and 
control groups to attain a predetermined size divided by the mediad time' for the 
control group to att.am that size. Growth delays are compared by generating Kaplan- 
Meier curves from the times, for individual tumors to attain the evaluation size. 
Significance is p < 0.05. 

Intraperitoneal/Ihtracranial Timor Models 

Timior cells are injected intraperitoneally or intracranially on Day 0. Compounds are 
admioistered p.o., i.p., i.v,, i.m., or s.c. according to a predetermined schedule 
starting on Day 1. Observations of morbidity and/or mortality are recorded twice 
daily. Body weights are measured and recorded twice weekly. Morbidity/mortality 
data is expressed in terms of the median time of survival and the nnmber of long- 
term survivors is indicated separately. Survival times are used to generate Kaplan- 
Meier curves. Significance is p < COS by a log-nmk test compared to the. control 
group in the experiment. 

Established Disease Model 

Tumor cells or firagments are implanted subcutaneously and grown to the desired size 
for treatment to begm. Once at the predetermined size range, mice are randomized 
into treatment groiq[>s. Compounds are adrmnistered p.o., i.p.» i.v., ijn., or s.c. 
according to a predetermined sdiedule. Tumor and body wei^ts are measured and 
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recorded 2-3 times weekly. Mean tumor weights of all groups over days post 
inoculation are graphed for comparison. An F-test is preformed to detemiine if the 
variance is equal or unequal followed by a Student*s t-test to compare tumor sizes in 
the treated and control groiq)s at the end of treatment Significance is p < 0.05 as 
conq)ared to the control group. Tumor measurements niiay be recorded after dosing 
has stopped to monitor tumor growth delay. Timoior growth delays are Qq)ressed as 
the diGference in the median .time for &e treated and control groups to attain a 
predetennined size divided by the median time for the coiitrol group to attain that 
size. Growth delays are compared by generatijig Kaplan-Meier curyes firom the 
times for individual tumors to attain the evaluation size. Significance is p value 
<_0.05 compared to the vehicle control group. 

Orthotopic Disease Models 

Mammary Fat Pad Assay 

Tumor cells or fi:agments» of mammary adenocarcinoma ^origin, are implanted 
directly ixLto a surgically exposed and reflected mammary fat pad in rodents. The fat 
pad is placed back in its original position and title surgical site is closed. Hormones 
may also be administered to the rodents to siq)port the growth of the tumors. 
Compounds are administered p.o., i.p., i.v., i.ifiL, or s.c. according to a predetermined 
schedule. Tumor and body weig^hts are measured and recorded 2-3 times weekly. 
Mean tumor weigjhts of aU groiips over days post inoculation are grsqphed for 
comparison. An F-test is preformed to determine if the variance is equal or.iuiequal 
followed by a Student's t-test to conq)are tumor sizes in the treated and control 
groups at the end of treatmait Significance is p < 0.05 as compared to the control 
group. 

Tumor ntieasurements may be recorded after dosing has stopped to monitor tumor 
growth delay. Tunior growth delays are expressed as tiie difference in the median 
time for the treated and control groups to attain a predetermined size divided by the 
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median tiine for the control group to attain that size. Growth delays are compared by 
generating Kaplan-Meier curves firom the times for indiyidual tumors to attain the 
evaluation size. Significance is p value< 0.05 compared to the vehicle control group. , 
In addition, this model provides an opportunity to increase the rate of spontaneous 
S metastasis of this type of tumor. Metastasis can be assessed at termination of the 
. study by counting the number of visible foci per target organ, or measuring the target 
organ weight. The means of these endpoiats are compared by Student's t-test after 
conducting an F-tesI; with significance detemiined at p < 0.05 compared to the 
control group in the experiment. 
10 - 

Intraprostatic Assay 

Tumor cells or firagments, of prostatic adenocaiciaoma origin, are implanted directly • 
into a surgicany exposed dorsal lobe of the prostate in rodents. The prostate is 

15 externalized through an abdominal incision so that the tumor can. be implanted 
specifically in the dorsal lobe while verifying that the implant does not enter the 
seminal vesicles. The successfiilly inoculated prostate is replaced in the abdomen 
and the incisions through the abdomen and skin are closed. Hormones may also be 
administered to the rodents to siq[)port the growth of the tumors. Compounds are 

20 administered p.o., i.p., i.v., ijii., or s.c. according to a predetermined schedule. Body 
weights are measured and recorded 2-3 times weekly. At a predetermined time, the 
experiment is terminated and the animal is dissected. The size of the primary tumor ' 
is measured in three dimensions using either a caliper or an ocular micrometer 
attached to a dissecting scope. An F-test is preformed to detenmne if the variance is 

25 equal or -unequal followed by a Student's t-test to compare tumor sizes m the treated 
and control groiq)s at the end of treatment. Significance is p < 0.05 as compared to 
the control group. This model provides an opportunity to increase the rate of 
spontaneous metastasis of this type of tumor. Metastasis can be assessed at 
tOTnination of the study by counting tihe number of visible foci per target organ (i.e., 

30 the lungs), or measuring the target oigan weight (i.e., the regional lymph nodes). The 
means of these endpoints are compared by Student's t-test after conducting an F-test, 



wo 2004/013319 



PCT/EP2003/008392 



-80- 

with significance detennined at p < 0.05 compared to the control group in the 
e3q)eriment 

Intrabrorichial Assay 

5 

Tumor cells of pulmonary origin may be implanted intrabronchially by making an 
incision through the skin and exposing the trachea. The trachea is pierced with the 
beveled end of a 25 gaujge needle and the tumor cells are inoculated into the main 
bronchus using a flat-ended 27 gauge needle with a 90^ boid Compounds are 

10 achiiinistered p.o., i.p., i.v., i.m., or s.c. according to a predetennined schedule. Body 
weights are measured and recorded 2-3 times weekly. At a predetermined time, the 
experiment is terminated and the animal is dissected The size of the primary tumor 
is measured in three dimensions using either a caliper or an ocizlar micrometer 
attached to a dissecting scope. An F-test is preformed to determine if the variance is 

15 equal or unequal followed by a Student's t-test to compare tumor sizes in the treated 
and control groups at the end of treatment. Significance is p < 0.05 as compared to 
the control group. This model provides an opportunity to increase the rate of 
spontaneous imetastasis of this type of tumor. Metastasis can- be assessed at 
termination of the study by counting the number of visible foci per target organ (i.e., 

20 ttie contralateral lung), or measuring the target organ weight The means of these 
endpoints are compared by Student's t-test after conducting an F-test, with 
' significance determined at p < 0.05 compared to the control group in the experiment. 

Intracecal Assay 

25 

Tumor cells of gastrointestinal origin may be implanted intracecally by making an 
abdominal incision through the skin and externalizing the intestine. Tumor cells are 
inoculated into the cecal wall without penetrating the Ivnnen of the iaatestme using a 
27 or 30 gauge needle. Compounds are adn:iinistered p.o., i.p., i.v., im., or s.c. 
30 according to a predetemuned schedule. Body weights are measured and recorded 2-3 
times weekly. At a predetermined time, the e3q>eriment is teraiinated. and the animal 
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is dissected. The size of the primary tumor is measured in tiiree dimensions using 
either a caliper or an ocular micrometer attached to a dissecting scope. An F-test is 
preformed to determine if the variance is equal or unequal followed by a Student's t- 
test to compare tumor sizes in the treated and control groiq)s at the end of treatment. 
Significance is p < 0.05 as compared to the control group. This model provides an 
opportunity to increase the rate of spontaneous metastasis of this type of tumor. 
Metastasis can be assessed at termination of the study by counting the number of 
visible foci per target organ (i.e., the liver), or measuring the target organ weight The 
means of these enci^ints axe compared by Student's t-test after conducting an F-test, 
with significance determined at p < 0.05 compared to the control group in the 
e^eriment 

Secondary (Metastatic) Antitumor Efficacy 
Spontaneous Metastasis 

Tumor cells are inoculated s.c. and fiie tumors allowed to growr to a predetermined 
range for spontaneous metastasis studies to the lung or liver. These primary tumors 
are then excised. Compounds are administered p.o.» i.p., i.v., i.xn., or s.c. according 
to a predetermined schedule which may include the period leading up to the excision 
of the primary tumor to evaluate therapies directed at inhibitrag the early stages of 
tumor metastasis. Observations of morbidity and/or mortality are recorded daily. 
Body weights are measured and recorded twice weekly. Potential endpoints include 
survival time, numbers of visible foci per target organ, or target organ weight. When 
survival tune is used as the endpoint the other values are not determined. Survival 
data is used to generate Kaplan-Meier curves. Significance is p < 0.05 by a log-rank 
test compared to the control group in the experiment. The mean number of visible 
tumor foci, as detennined imder a dissecting microscope, and title mean target organ 
weights are compared by Student's t-test after conducting an F--test, with sigruficance 
determined at p < 0.05 compared to the control group in the experiment for both of 
these enc^oints. 
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Forced Metastasis ! 

Tumor cells are injected into the tail vein, portal vein, ot the left ventricle of the heart 
in experime&tal (forced) limg, Uver, and bone metastasis studies, respectively. 
5 Compounds are administered p.o., i-p., i.v., i.m., or s.c. according to a predetermined 
schedule. Observations of morbidity and/or mortality are recorded daily. Body 
weights are measured and recorded twice weekly. . . Potential endpoints include 
survival time, numbers of visible foci per target organ, or target organ weight When 
survival time is used as the endpoint the other values are not determined. Survival 

10 data is used to generate K^lan-Meier curves. Significance is p < 0.05 by a log-rank 
test coiapared to the control group in &e experiment. The mean number of visible 
tumor foci, as determined under a dissecting microscope, and the mean target organ 
weigjhts are compared by Student's t-test after conductibag an F-test, with significance 
at p < 0.05 cornpared to the vehicle control group in the experiment for both 

15 endpoints. 

EXAMPLE9 

Diabetes: In vivo testing of compounds/target validation 

20 

Glucose Production 

Over-production of glucose by the liver, due to an enhanced rate of gluconeogenesis, 
is the majpr cause of fasting hyperglycemia in diabetes. Overnight fasted normal rats 

25 or niice have elevated rates of gluconeogenesis as do streptozotocin-induced diabetic 
rats or mice fed ad libitum. Rats are made diabetic with a single intravenous 
injection of 40 mg/kg of streptozotocin while C57BL/KsJ mice are given 40- 
60 mg/kg i.p. for 5 consecutive days. Blood glucose is measured fiom tail-tip blood 
and then compounds are administered via difTerent routes (p.o., i.p., i.v., s.c.). Blood 

30 is collected at various times thereafter and glucose measured. Alternatively, com- 
pounds are administered for several days, then the animals are fasted overnight, 
blood is collected and plasma glucose measured Compoimds that inhibit glucose 
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production will decrease plasma glucose levels compared to the vehicle-treated 
control group. 

Insulin Sensitivity 

5 

. Both ob/ob and db/db mice as well as diabetic Zucker rats are hyperglyceoiic, 
hyperinsulinemic and insulin resistant The animals are pre-bled, their glucose levels 
measured, and then they are grouped so that tiie mean glucose level is the same for 
each group. Cotnpounds are administered daily either q.d. or b.i.d. by different 
10 routes (p.o., i.p., s.c.) for 7-28 days. Blood is collected at various tunes and plasma 
ghicose and insulin levels determined. Compounds that improve insulin sensitivity in. 
these m!odels will decrease both plasma glucose and insulin levels when compared to 
the vehicle-treated control group. 

15 Insulin Secretion 

Compoimds that enhance insulin secretion from the pancreas will iQcrease plasma 
insulin levels and improve the disqspearance of plasma glucose following the 
administration of a glucose load. When, measuring insulin levels, compoimds are 

20 administered by different routes (p.o., i.p., s.c. or i.v.) to overnight £isted normal rats 
or mice. At the appropriate time an intravenous glucose, load (0.4 g/kg) is given, 
blopd is collected one minute later. Plasma insulin levels are detemuned. 
Compounds that enhance insulin secretion will increase plasma insulin levels 
compared to animals given only glucose. When measuring glucose disappearance, 

25 animals are bled at the appropriate time after compound administration, then given 
either an oral or intraperitoneal glucose load (1 g/kg), bled again after 15, 30, 60 and 
90 minutes and plasma glucose levels determined. Compounds that increase insulin 
levels wiU decrease glucose levels and the area-under-the glucose curve when 
compared to the vehicle-treated groiq) given only glucose. 

30 
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Compounds that enhance insulin secretion from the pancreas will increase plasma 
insulin levels and improve the disappearance of plasma glucose following the 
administration of a glucose load. When measuring iiisulin levels, test compounds 
which regulate esterase are administered by different routes Q).o., i,p., s.c., or i.v,) to 
overnight fasted normal rats or mice. At the appropriate time an intravenous glucose 
load (0.4 g^g) is given, blood is collected one minute later. Plasina insulin levels are 
determined. Test compounds that erihance insulin secretion will increase plasma 
insulin levels compared to animals given only ghicose. When measuring glucose 
disappearance, animals are bled at the appropriate time after compound admini- 
stration, then given either an oral or iiatraperitoneal glucose load (1 g/kg), bled again 
after 15, 30, 60, and 90 minirtes and plasma glucose levels detemfuned. Test 
compoimds that increase insulin levels will decrease glucose levels and the area- 
iinder-the glucose curve when compared to the vehicle-treated group given only 
glucose. 

EXAMPLE 10 

In vivo testing of cqmpotmds/target validation 
Pain 

Acute pain. Acute pain is measured on a hot plate mainly ia rats. Two variants of hot 
plate testing are used: In the classical variant animals are put on a hot surface (52 to 
56®C) and the latency time is. measured until the animals show nocifcaisive behavior,, 
such as stepping or foot licking. The other variant is an increasing temperature hot 
plate where the experimental animals are put on a surface of neutral temperature. 
Subsequently this smface is slowly but constantly heated until the animals begin to 
Uck a hind paw. The temperature which is reached when hind paw Uddng begins is a 
measure for pain threshold. 
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Compounds are tested against a vehicle treated control group. Substaoice application 
is performed at different time points via different application routes (i.v., i.p., p.o., 
i.t., i.c.v., S.C., intradermal, transdermal) prior to pain testing. 

Persistent pain. Persistent pain is measured with the formalin or capsaicin test, 
mainly in rats. A solution of 1 to 5% formalin or 10 to 100 cq>saicin is injected 
into one hind paw of the experimental animal. After fonhalin or c^saicin s^plication 
ttie aniTn als show nocifen^ve reactions Uke flinching, licking and biting of the 
affected paw. The number of nocifensive reactions within a time frame of up to 90 
minutes is a measure for intensity of pain. 

Compounds are tested against a vehicle treated control group. Substemce application 
is performed at different time points via different application routes (i.v., i.p., p.o., 
i.t., i.e. v., s.c, intradermal, transdermal) prior to formalin or capsaicin administration. 

Meuropathic pain. Neuropathic pain is induced by dtfiferent variants of unilateral, 
sciatic nerve injury mainly in rats. The operation is performed under anesthesia. The 
first variant of sciatic nerve injury is produced by placing loosely constrictive 
ligatures around &e common sciatic nerve. The second variant is the tight lig^on of 
about the half of the diameter of the conomon sciatic nerve. In the next variant, a 
g;Foiq> of models is used in whicli tight Ugations or transections are made of either the 
L5 and L6 spinal nerves, or ttie L% spinal nerve only. The fourth variant involves an 
axotomy of two of the three terminal branches of the sciatic nerve (tibial and 
common peroneal nerves) leaving the remaining sural nerve intact whereas the last ■ 
variant comprises the axotomy of only the tibial branch leaving the sural and 
conamon nerves uninjured Control animals are treated with a sham operation. 

Postoperatively, the nerve injured animals develop a chronic mechanical allodynia, 
cold allodynioa, as well as a thermal hyperalgesia. Mechanical allodynia is measured 
by means of a pressure transducer (electronic von Frey Anestiiesiometer, IITC 
luc.-Life Science Instruments, Woodland Hills, SA, US^ Electronic von Frey 
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. System, Somedic Sales AB, Horby, Sweden)^ Thermal hyperalgesia is measured by 
means of a radiant heat soxirce (Plantar Test, Ugo Basile, Comerio, Italy), or by 
means of a cold plate of 5 to lO^C where the nocifensive reactions of the affected 
hind paw are counted as a measure of pain intensity. A further test for cold induced 
pain is the counting of nocifensive reactions, or duratioii of nocifensive responses 
after plantar adnunistration of acetone to the affected hixid limb. Chronic pain in 
general is assessed by registering the circadanian rhythms in activity (Surjo and 
Amdt, Univexsitat zu Koln, Cologne, Germany), and by scoring differmces in gait 
(foot print patterns; FOOTPRINTS program, Kl25>dor et al., 1997. A low cost method 
to analyze footprint patterns. J. Neurosci! Methods. 75, 49-5 4). 

Compounds are tested against sham operated and vehicle treated control groups. 
Substance application is performed at different time points via different application 
routes (i,v., i.p., p.o., i.t., i.cv., s.c, intradermal, transdermal) prior to pain testing. 

Inflammatory Fain. Inflammatory pain is taduced mainly in rats by injection of 
0.75 mg carrageenan or complete Freund*s adjuvant into one hind paw. The. animals 
develop an edema with mechanical allodynia as well as tiiermal hyperalgesia. 
Mechanical allodynia is measured by means of a pressure transducer (electronic von 
Frey Anesthesiometer, IITC Inc.-Life Science Instrumeats» Woodland Hills, SA, 
USA). Thermal hyperalgesia is measured by means of a radiant heat source (Plantar 
Test, Ugo Basile, Comerio, Italy, Paw thermal stimulator, G. Qzaki-, University of 
California, USA). For edema measurement two methods are beiiig used. In the first 
method, fbe animals are sacrificed and the affected hindpaws sectioned and weighed. 
The second method comprises differences in paw volvime by measuring water 
displacement in a plethysmometer (Ugo Basile, Comerio, Italy), 

Compounds are tested against uninflanied as well as vehicle treated control groups. 
Substance application is performed at different time points via different application 
routes (i.v., i.p., p.o., i.L, i.c.Y., s.c., intradermal, transdermal) prior to pain testing. 



wo 2004/013319 



PCT/EP2003/008392 



-87- 

Diabetic neuropathic pain. Rats treated with a single intraperitoneal injection of 50 
to 80 mg/kg streptozotocin develop a profound hyperglycemia and mechanical 
allodynia within 1 to 3 weeks. Mechanical allodyma is measured by means of a 
pressure transducer (electronic von Frey Anesthesiometer, IITC Inc.-Life Science 
Instnments, Woodland HUls, SA, USA). 

Compounds are tested against diabetic and non-diabetic vehicle treated control 
groups. Substance application is performed at different time points via different 
application routes (i.v., i.p., p.o., i.t, i.cv., s.c, intradennal^ transdermal) prior to 
pain testing. 

Parkinson's disease 

6'Hydroxydopamine (6-OH-DA) Lesion, Degeneration of the dopaminergic ni- 
grostriatal and striatopallidal pathways is the central pathological event in 
Paridnson's disease. This disorder has been mimicked experimentally in rats using 
single/sequential unilateral stereotaxic injections of 6-OH-DA into the medium 
forebraia bundle (MFB). 

Male Wistar rats (Harlan Winkehnami, Germany), wieighing 200±250 g at the 
beginnmg of the experiment, are used. The rats, are maintained ia a temperature- and 
humidity-controlled environment under a 12 h light/daik cycle with firee access to 
food and water when not in experimental sessions. The following in vivo protocols 
are approved by the governmental authorities. All efforts are made to minimize 
animal suffering, to reduce the number of animals used, and to utilize alternatives to 
in vivo techniques. 

Animals are adnunistered pargyline on the day of surgery (Sigma, St. Louis, MO, 
USA; 50 mg/kg i.p.) in order to inhibit metabolism of 6-OHDA by monoamine 
oxidase and desmethylimipramine HCl (Sigma; 25 mg/kg i.p.) in order to prevent 
uptake of 6-OHDA by noradrenergic terminals. Thirty minutes later tiie rats are 
anesthetized with sodium pentobaibital (SO mg/kg) and placed in a stereotaxic fiame. 
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In order to lesion the DA nigrostriatal pathway 4 ^1 of 0.01% ascorbic acid-saline 
containing 8 \xg of 6-OHDA HBr (Sigma) are injected into the left medial fore-brain 
bundle at a rate of 1 jil/min (2 A mm antmor, 1.49 mm lateral, -2.7 mm ventral to 
Bregma and the skull surface). The needle is left in place an additional 5 min to allow 
dififiisionto.occur. 

Stepping Test: Forelimb akinesia is assessed three weeks followiag lesion placement 
using a modified stepping test protocol In brief, the animals are held by the 
experimenter with one hand fixing the hindluxxbs and slightly raising the hind part 
above the surface. One paw is touching the table, and is then moved slowly sideways 
(5 s for 1 m), first in the forehand and then in the backhand direction. The number of 
adjusting steps is counted for both paws in the backhand and forehand direction of 
movement. The sequence of testing is right paw forehand and backhand adjusting 
stepping, followed by left paw forehand and backhand directions. The test is repeated 
three times on three consecutive days, after an initial training period of three days 
prior to the first testing. Forehand adjusted stepping reveals no consistent differences 
betweea lesioned and healthy control animalsl Analysis is therefore restricted to 
backhand adjusted stepping. 

Balance TesL Balance adjustments following postural challenge are also measured 
during the stepping test sessions. The rats are Ixeld in the same position as described 
in the stuping test and, instead of being moved, sideways, tilted by the ejqperimenter 
towards the side of the paw touching the table. This maneuver results in loss of 
balance and the ability of the rats to regain balaxice by forelimb movements is scored 
on a scale ranging from 0 to 3. Score 0 is given for a normal forelimb placement. 
When the fbreUmb movement is delayed but recovery of postural balance detected, 
score 1 is given. Score 2 r^resents a clear, yet insufficirat, forelimb reaction, as 
evidenced by muscle contraction, but lack of success in recovering balance, and score 
3 is given for no reaction of movement. The test is repeated three times a day on eadi 
side for three consecutive days after an initial training period of three days prior to 
the first testing. 
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Staircase Test (Paw Reaching). A modified version of the staircase test is used for 
evaluation of paw reaching behavior three weeks following primary and secondary 
lesion placement. Plexiglass test boxes with a central platform and a removable 
staircase on each side are used. The apparatixs is designed such that only the paw on 
the same side at each staircase can be used, thus providing a measure of independent 
forelimb use. For each test the animals are left in the test boxes for 15 min. The 
double staircase is filled with 7x3 chow pellets (Precision food pellets, formula: P, 
pujrified rodent diet, size 45 mg; Sandown Scientific) on each side. After each test the 
number of pellets eaten (successfully retrieved pellets) and the number of pellets 
taken (touclied but dropped) for each paw and the success irate (pellets eaten/pellets 
takeai) are counted separately. After tbree days of food deprivation (12 g per animal . 
per day) the animals are tested for 11 days. Full analysis is conducted only for the 
last five days. 

MPTP treatment. The neurotoxin l-^methyl-4-phenyH,2,3,6-tetrahydropyridine 
(MPTP) causes degeneration of mesenceplialic dopaminergic (DAergic) neurons in 
rodents, non-hunuin primates, and humans and, in so doing, reproduces many of the 
symptoms of Paiidnson's disease. MPTP leads to a marked decrease in the levels of 
dopamine axid its metabolites, and in the nxmiber of dopaminergic terminals in the 
striatran as well as severe loss of the tyrosirte hydroxylase (TBO-immunoreactive cell 
bodies in the substantia nigra, pars compacta. 

In order to obtain severe and long-lasting lesions, and to reduce mortality, animals 
receive single injections of MPTP, and are then tested for severity of lesion 7-10 
days later. Successive MPTP injections are administered on days 1, 2 and 3. Animals 
receive ^plication of 4 mg/kg MPTP hydrochloride (Sigma) ia saline once daily. All 
injections are intraperitoneal (i.p.) and the MPTP stock solution is fiozen between 
iiijections. Animals are decapitated on day 1 1. 
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Jmmunohistology. At the completion of behavioral experiments, all animals are 
anaesBietized with 3 ml thiopental (1 g/40 ml i.p., Tyrol Phanna). The mice are 
perfused transcardially with 0.01 M PBS. (pH 7.4) for 2 ttiiti^ followed by 4% 
parafonnaldehyde (Merck) in PBS for 15 min. The brains are removed and placed in 

5 4% paraformaldehyde for 24 h at 4°C. For dehydration they are then traQsferred to a 
20% sucrose (Merck) solution iu 0.1 M PBS at 4**C imtil they sink. The brains are 
frozen in methylbutan at -20*^C for 2 min and stored at -70**C. Using a sledge 
microtome (mod. 3800-Frigocut, Leica), 25 pm sections are taken firom the genu of 
the corpus callosum (AP 1.7 mm) to the hippocampus (AP 21.8 mm) and ftom AP 

■ 0 24.16 to AP 26,72. Forty-six sections are cut and stored in assorters in 0.25 M Tris 
buffer (pH 7.4) for hnmunohistochemistry. 

A series of sections is processed for free-floating tyrosine hydroxylase (TET) 
immunohistochemistry. Following three rinses in 0.1 M PBS, endogenoTis 
.5 peroxidase activity is quenched for 10 min in 0.3% H2O2 =tPBS. After rinsing in 

PBS, sections are preincubated in 10% normal bovine serum (Sigma) for 5 min as 
blocking agent and transferred to either primary anti-rat TH rabbit antiserum 
(dilution 1:2000). 

to Following overnight incubation at room tenq)erature, sections for TH immuno- 
reactivity are rinsed in PBS (2 xlO min) and incubated in biotinylated anti-rabbit 
immunoglobulin G raised in goat (dilution 1:200) (Vector) for 90 miTi^ rinsed 
repeatedly and transferred to Vectastain ABC (Vector) solution for 1 h. 3,.3' 
-Diaminobenzidine tetrahydrochloride (DAB; Sigma) in 0,1 M PBS, supplemented 

15 with 0.005% H2O2, serves as chromogen in the subsequent visualization reaction. 
Sections are mounted on to gelatin-coated sUdes, left to dry overnight, counter- 
stained with hematoxylin dehydrated in ascending alcohol concentrations and cleared 
in butylacetate. CoversUps are mounted on entellan. 

JO Rotarod Test, We use a modification of the procedure described by Rozas and 
Labandeira-Garcia (1997), with a CR-1 Rotamex system (Columbus Instruments, 
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Columbus, OH) comprising an IBM-compatible personal computer, a CIO-24 data 
acquisition card, a control xmit, and a four-lane rotarod unit. The rotarod unit consists 
of a lotating spindle (diameter 7.3 cm) and individual compartments for each mouse. 
The system software allows preprogramming of session protocols with varying 
5 rotational speeds (0-80 rpm)- Infrared beams are used to detect when a mouse has 
fallen onto the base grid beneath the rotarod. The system logs the fall as the end of 
the experiment for ftat mouse, and the total time on the rotarod, as well as the time 
of the fall and all the set-up parameters, are recorded The system also allows a weak 
current to be passed through the base grid, to aid training. ' 

.0 

Dementia 

The object recognition task. The object recognition task has been designed to assess 
the effects of experimental manipulations on the cognitive performance of rodents. A 

15. rat is placed in an open field, in which two identical objects are present. The rats 
inspects both objects during the first trial of the object recognition task. In a second 
trial, after a retention internal of for example 24 hours, one of the two objects used in 
the first trial, the 'femiliar' object, and a novel object are placed in the open field. 
The inspection time at each of the objects is registered. The basic measures in the OR 

20 task is the time sp«it by. a rat e^qploring the two object the second trial. Good 
retention is reflected by higher exploration times towards the novel than the 
*femiUar* object- 
Administration of the putative cognition enhancer prior to the first trial pre- . 

25 dominantly allows assessment of the efiects on acquisition, and eventually on 
consolidation processes. Administration of the testing compoimd after the first trial 
allows to assess the effects on consolidation processes, whereas admiiaistration before 
the second trial allows to measure effects on retrieval processes. 

30 The passive avoidance task. The passive avoidance task assesses memory 
performance in rats and mice. The inhibitory avoidance ^paiatos consists of a 
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two-compartment box with a light compartment and a dark compartment The two 
compartments are separated by a guillotine door that can be operated by the 
experimenter. A threshold of 2 cm separates the two compartments when the 
guillotine door is raised. When the door is open, the iUuinijaation in the dark 
con5)artment is about 2 lux. The light intensity is about 500 hax at the center of the 
floor of the light compartment. 

Two habituation sessions, one shock session, and a retention session are given, 
separated by inter-session intervals of 24 hours. In the habituation sessioiis and the 
retention session tiie rat is allowed to explore the apparatus for 300 sec. The rat is 
placed in the light compartmmt, facing the wall opposite to the guillotine door. After 
an accommodation period of 15 sec. the guillotine door is opened so that all parts of 
the apparatus can be visited freely. Rats normally avoid brightly lit areas and will 
enter the dark compartment within a few seconds. 

In the shock session the guillotine door between the compartments is lowered as soon 
as the rat has entered the dark compartment with its four paws, and a scrambled 
1 mA footshock is administered for 2 sec. The rat is removed j&om the s^aratus and 
put back into its home cage. The procedure daring the retention session is identical to 
that of the habituation sessions. 

The step-through latency, that is tiie first latency of CTitering the dark compartment 
(in sec.) during tiie retention session is an index of the memory performance of the 
animal; the longer the latency to enter the dark compartment, the better the retention 
is. A testing compound in given half an hour before the shock session, together wife 
1 mg*kg"^ scopolamine. Scopolamine impairs the memory performance during the 
retention session 24 hours later. If the test compound increases the alter latency 
compared with the scopolamine-treated controls, is likely to possess cognition 
enhancing potential. 
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The Morris water escape task. The Morns water escape task measures spatial 
orientation learning in rodents. It is a test system that has extensively been used to 
investigate the effects of putative therapeutic on the cognitive functions of rats and 
mice. The performance of an animal is assessed in a circular water tank with an • 
escape platform fliat is submerged about 1 cm below the surface of the water. The 
escape platform is not visible for an animal swixnming in the water tank. Abundant 
extra-maze cues are provided by the furniture in the room, including desks, computer 
equipment, a second water tank, the presmce of fhe experimenter, and by a radio on a 
dielf that is playing softty. 

The animals receive four trials during five daily acquisition sessions. A trial is started 
by placing an animal into the pool, facing flie wall of the tank. Each of four starting 
positions in the quadrants north, east, south, and west is used once in a series of four 
trials; their order is randomized. The escape platform is always in the same position. 
A trial is terminated as soon as the animal had climbs onto the escape platform or 
when 90 seconds have elapsed, whichever event occurs first The animal is allowed 
to stay on the platform for 30 seconds. Then it is taken from the platform and the 
next trial is started. If an animal did not find the platform within 90 seconds it is put 
on the platform by the experimenter and is allowed to stay there for 30 seconds. After 
the fourth trial of the fifth daily session, an additional trial is given as a probe trial: 
the platform is removed, and the time the animal spends in the four quadrants is 
measured for 30 or 60 seconds. In the probe trial, all animals start from the same start 
position, opposite to fhe quadrant where the escape platform had been positioned 
during acquisitioiL 

Four diffCTent measures are taken to evaluate the performance of an animal during 
acquisition training: escape latency, traveled distance, distance to platform, and 
swimming speed. The following measmes are evaluated for the probe trial: time (s) 
in quadrants and traveled distance (cm) ia the four quadrants. The probe trial 
provides additional information about how well an animal learned the position of the 
esc£^e platform. If an animal spends more time and swims a longer distance in the 
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quadranf where the platform had been positioned durmg the acquisition sessions than 
in any other quadrant, one concludes that the platform positioii has been learned well. 

In order to assess the effects of putative cognition enhancing compounds, rats or 
mice with specific brain lesions which impair cognitive functions, or animals treated 
with compounds such as scopolamine or MK-801, which interfere with normal 
learning, or aged ani-mals which suffer £rom* cognitive deficits, are used. 

The T-maze spontaneotis alternation task. The T-maze spontaneous alternation task 
(TeMCAT) assesses the spatial memory performance in mice. The start arm and the 
two goal arms of the T-maze are provided with guillotine doors which, can 1)e 
operated manually by the experimenter. A mouse is put into the start arm- at the 
begiiming of training. The guillotine door is closed. In the first trial, the *forced trial', 
either the left or right goal arm is blocked by lowering the guillotine door- After the 
mouse has been released firom the start arm, it will negotiate the maze, eventually 
enter the open goal arm, and retum to the start position, where it wiD be confined for 
5 seconds, by lowering the guillotine door. Then, the animal can choose fireely 
betwem the left and. right goal aim (all guillotine-doors opened) during 14 ^firee 
choice' trials. As soon a the mouse has entered one goal arm, tiie other one is closed. 
The mouse eventually return^ to the start arm and is firee to visit whichever go alarm 
it wants- after having been confined to the start arm for S seconds. After collipletion 
of 14 free choice trials in one session, the animal is removed fix)m the maze. During 
training, the animal is never handled. 

The percent alternations out of 14 trials is calculated. This percentage and the total 
time needed to complete the first forced trial and the subsequent 14 free choice trials 
(in s) is analyzed. Cognitive deficits are usually induced by an injection of 
scopolamine, 30 min before the start of the training session. Scopolamine reduced the 
per-cent alternations to chance level, or below. A cognition enhancer, "which is 
always administered before the training session, will at least partially, antagonize the 
scopolamine-induced reduction in the spontaneous alternation rate. . 
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EXAMPLE 11 

Identification of test compound efficacy in an animal model of COPD 

A/ J mice aire e3q)osed to the smoke fiom 2 unfiltered cigarettes per day for 6 days per 
week for 14 weeks. Non-smoking, age-matched animals are used as controls. 
Animals are orally dosed with test compomid or vehicle 1 hoxir before and 7 hours 
after smoke e3q)osiire. This twice-daily dosing regime is. continued throughout the 
smoke exposure period. On day 7 of the weekly exposure, animals are given only 1 
dose of test compound and are not exposed to cigarette smoke. ' 

After the smoke exposure period, the mice are killed, their lungs inflated with 
pliosphate-buffered formalin via their trachea, and then the Ixmgs and heart are 
removed en bloc and fixed at 4°C for 48 hours. The lungs are then prepared for 
paxafGn wax sectioning, and 4 mm sections are cut and moxinted on glass slides. 
Sections are then stained with haematoxylin and eosin. Morphometric analysis of 
limg sections is done by calculation of the linear Mean Intercept (LMI) parameter 
using a semi-automated computer image analysis systeuL Each slide (1 per mouse) 
contains several sections originatiag from multiple lobes. Twelve non-overlapping 
areas (each area cov^ing 1.53 x 10-3 cm^) are randomly selected for LMI analysis. 
Tbie 12 areas cover a minimum of two lobes per slide. Non-parenchymal 
components (airways, blood vessels) are excluded fiom the analysis to prevent 
artifactual error. The mean intercept length is calculated for each mouse. 
Development of emphysema is seen as an increase in LML 

LIs^ data are expressed as the median and statistical comparisons are done using the 
non-parametric Mann- Witney U-test A *p' value of <=0.05 is considered to be 
statistically significant The potmcy of a test compoimd is evaluated by comparison 
of the tobacco smoke induced increase in LMI in animals dosed with either the test 
compound or just the vehicle used for administration of the compound. 
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EXAJVDPLE 12 

Identification of test compound efficacy in an in vitro junctional test relevant to 
COPD 

The potency of test conq)ouiids is evaluated by. measuring the lohibitlon of 
elastolysis induced by human alveolar macrophages. The cells are isolated firom 
bronchoalveolar lavage samples taken from non-smokers, disease-free smokers, and 
smokers with COPD. Macropliage suspensions are added to test wells coated with 
tritiated elastin and incubated at 37°C for 3h to allow adherence of the cells. The 
wells are then carefully washed to remove non-adherent cells and fresh medium is 
added to each welL The cells are incubated at 37^C for up to 72 hours in the 
presence or absence of test compound. Every 24 hours the mediiam in each well is 
removed for analysis and replaced by fresh medium. Radioactivity released into the 
medivmi is measured by Uquid scintillation counting and the rate of elastin 
degradation is calculated. The potency of a test compound is evaluated by 
comparing the rate of elastolysis measured with cells incubated in the presence or 
absence of the compound; 

EXAMPLE 13 

Invn^o testing of compounds/target validation • 
Mouse anti'CD3 induced cytokine production model 

BALB/c mice are injected with a single intravenous injection of 10 jig of 145-2C11 
(purified hamster anti-mouse CD38 monoclonal antibodies, PHARMINGEN). A test 
compound is administered intraperitoneaUy 60 mm prior to the anti-Cp3 mAb 
injection. Blood is collected 90 minutes after the antibody injection. Serum is 
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obtained by centrifiigation at 3000 r.p.m. for 10 min. IL-2 and ILr4 levels in the 
serum are determined by an ELIS A. 

Moiiseann-IgDindticedlgE production model 

5 ■ . 

BALB/c mice are injected intravenously with 0.8 mg of purified goat anti-mouse IgD 
antibody or PBS (defined as day 0). Compound is administered intraperitoneally 
fix>m day O to day 6. On day 7 blood is collected and serum is obtained by 
centrifugation at 3000 r.p jn. for 10 min. Serum total levels of IgE are determined by 

id YAMASA's ELISA kit and their Ig subtypes are done by an Ig ELISA KIT (Rougier 
Biotech's, Montreal, Canada). 

Motise LPS-induced TNF-a production model 

15 BALB/c mice are injected intraperitoneally with LPS (200 ng/mouse); Compound is 
administered intraperitoneally 1 hr before the LPS injection. Blood is collected at 90 
min post-LPS injection and plasma is obtained. TMF-a concentration in the sample is 
detennmed using an ELISA kit. 

20 Mouse eotaxin-induced eosinophilia model 

BALB/c mice are injected intradermally with a 2.5 ml of air on days -6 and -3 to 
prepare airpouch.* On day 0 compound is administered, intraperitoneally 60 min 
before eotaxin injection (3 fig/mouse, i.d). . IL-5 (300 ng/mouse) is injected 
25 Latravenously 30 min before the eotaxin injection. AJfter 4 hr of the eotaxin injection 
leukocytes in exudate is collected and the number of total cells is coimted. The 
differential cell counts in the exudate are performed by staining with May-Grunwald 
Gimsa solution. 
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Mouse DIO cell transfer model 

D10.G4.1 cells (1 x 10^ cells/mouse) contaiaing 2 mg of conalbiiiiun in saline is 
adxrdnistered i.v. to AKR mice. After 6 hr blood is collected and serum is obtained by 
5 centrifiigation at 3000 r.p.nL for lOmin IL-4 and IL-5 level in serum are determined 
by ELISA kits. Conqwund is administered intraperitoneally at -4 and +1 hr after 
these cells injection. 

Passive cutcmeousm€phylaxis(PCA) test in rat^ . 

0 

6 Weeks old male Wistar rats are sensitized intiadennally (i.d.) on tiheir shaved backs 
with 50 |il of 0,1 Jig/ml mouse anti-DNP IgE monoclonal antibody (SPE-7) mider a 
light anesthesia. After 24 hours, the rats are challenged intravenously with 1 ml of 
saline containing 0.6 mg DNP-BSA (30) (LSL CO., LTD) and 0.005 g of Evans blue. 

15 Compounds are injected intrapCTitoneally (i.p.) 0.5 hr prior to antigen injection. Rats 
without the sensitization, challenge, and compound treatment are used for a blank 
(control) and rats with sensitization, challenge and vehicle treatment are used to 
determine a value without mhibition. Thirty min after the challenge, the rats are 
killed, and the skin of the back is removed. Eviis blue dye in the skin is extracted in 

20 foimamide overnight at 63*^C; Then an absorbance at 620 run is measmred to obtain 
the optical density of the leaked dye. 

Percent inhibition of PCA with a compound is calculated as follows: 

25 % inhibition = {(mean vehicle value - sample valuey(mean vehicle value - mean 
. control value)} x 100 

Anaphylactic bronchoconstriction in rats 

30 6 Weeks old male Wistar rats are sensitized intravenously (i.v.) with 10 fig mouse 
anti-DNP IgE, SPE-7, and 1 days later, the rats are challenged intravenously with 
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0.3 ml of saline containing 1.5 mg DNP-BSiV (30) under anesthesia with urethane. 
(lOOOmg/kg, i.p.) and gallanrine (50mg/kg, i.v.). The trachea is caimulated for 
artificial respiration (2 ml / stroke, 70 strokes / min). Pulmonary inflation pressure 
(PJP) is recorded through a side-arm of cannula connected to pressure transducer. 
5 Change in PIP reflects change of both resistance and comphance of the Ixmgs. To 
evaluate the drugs, each drug is given i.v. S min before challenge. 

EXAMPLE 14 

0 Bladder outlet obstruction model 

Wistar rats (200-'250 g / Charles River Japan) are anesthetized intraperitoneally with 
ketamine. The abdomen is opened through a midline incision and the bladder and the 
proximal urethra are exposed. A constant degree of urethral obstruction is produced 
5 by tying a ligature around the urethra and a catheter with an outer diameter of 1 mm. 
The abdominal well is closed and the animals allowed to recover. ~ 

After 6 weeks, the mts are anesthetized with ketamine, and the ligature aroxmd the 
urethra is care&lly removed to normaUze the outlet resistance and enable repetitive 
.0 micturition. A polyethylene catheter is implanted in the bladder through the donie, 
and exteriorized at ttie scapular level. Animals are then allowed to recover for at 
least 48 homrs. 

Cytometric investigation is performed without anesthesia two days after bladder 
15 catheter implantation in control and obstructed animals. The bladder catheter was 
connected via a T-tube to a strain gauge and a microinjection p\map. The conscious 
rats are held under partial restraint in a restraining device. Warmed saline is infused 
into the bladder at a rate of 3 ml/hr for control and obstructed animals. The rate of 
infiision is increased ftom 3 to 10 ml/hr to obtain similar interval times between 
iO micturitions in obstructed and control rats. Overactivity of the obstructed bladders is 
assessed by measuring the cystometric parameters such as basal pressure, peak 
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micturition pressure, threshold pressure, mictuxition interval, amplitude and 
' frequency of spontaneous activity aad micturition slope. Lluel et aL, 1 UroL 160, 
2253-57,1998. 

5 A test compound is dissolved in an appropriate vehicle, such as a mixture of ethanol, 
Tweeu 80 (ICN Biomedicals Inc.), and saline (1:1:8^ vAr/v), is admixiistered 
intravenously through the catheter. 

Organ bath assay for measuring agonist^induced contraction of prostate 

10 • 

An organ bath assay is employed to measure the agonist-induced contraction of 
prostate for assessing the biological activity of test compounds (/.e., drug 
candidates). Male Wistar fats (200-250 g / Charles River Japan) are anesttietized 
with ether and sacrificed by dislocating the necks. The whole prostate is excised and 

15 placed id oxygenated Modified Krebs-Henseleit solution (pH 7.4) of the followiug 
composition (112mM NaCl, 5.9mM KCl, 1.2mM MgCl2, 1.2mM NaH2P04, 2inM 
CaCl2, 2.5mM NaHCOa, 12mM glucose). Ventricle prostate lobes were dissected 
into several strips depending on the size , of prostate. Prostate strips are equilibrated 
for 60 min in organ bath chambers before any stimulation. 

20 

Isometric tension is recorded under an appropriate load. Contractile response to 
adrenergic agonists or electric field stimulation is determined several times until 
reproducible responses are obtained. Test compounds are pre-incubated prior to -the 
agonistic or electric stimulation. The ratio of each contraction to the negative control 
25 is calculated and the effect of the test compounds on the prostate contraction is 
evaluated. 

Organ bath assay for measuring agonist-induced contraction of urinary bladder 

30 An organ bath assay is employed to measure the agonist-induced contraction of 
iirinary bladder for assessing the biological activity of test compounds (/.e., dmg 
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candidates). Male Wistar rats (200~25O. g / Charles River Japan) are anesthetized 
with ether and sacrificed by dislocating the necks. The whole urinary bladder is 
excised and placed in oxygenated Modified Krebs-Henseleit solution (pH 7 .4) of the 
following composition (112 noM NaCl, 5.9 mM KCl, 1.2 mM MgCla, 1.2 niM 
NaH2P04, 2 mM CaCb, 2.5 mM NaHCOa, 12 mM glucose). 

Isometric tension is recorded under an appropriate load using longitudinal strips of 
rat detrusor muscle. Bladder strips are' equiUbrated for 60 noinutes before each 
stimulation. Contractile response to 80 mM KCl is detennined at 15 minute intervals 
until reproducible responses are obtained. The response to KCl is used as an internal 
standard to evaluate the efiect of test compounds. 

The effects of test compounds are iavestigated by incubating the strips with com- 
poxmds for 30 minutes prior to stunulation with an appropriate agonist or electrical 
stimulation. One of the preparations made &om the same animal serves as a control, 
whule others are used for evaluating test compounds. The ratio of each contraction to 
the intemal standard (e.g., a KCl-induced contraction) is calculated, and the effects of 
the test compounds on the contraction are evaluated. 

3EXAMPLE15 

In vivo testing of compounds/target validation 

(1) Animals. Female SpraguerDawley rats (200--250 g / Charles River Japan) are 
used. • 

(2) Catheter implantation. Rats are anesthetized by intraperitoneal administration 
of urethane (Sigma) at 1.25 g/kg. The abdomen is opened thmugh a midline 
incision, and a polyethylene catheter (BECTON DICKINSON, PE50) is 
implanted into the bladder through the dome. In parallel, the ioguinal region 
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is incised, and a polyethylene catheter (BECTON DICKINSON, PESO) jBlled 
with saline (Otsuka) is inserted iato a femoral vein. 

(3) lavestigation of bladder contraction. The bladder is fiUed via the catheter by 
incremental volume of saline until spontaneous bladder contractions occur. 
Th.e intravesicular pressure is measured a pressure transducer and ' displayed 
continuously on a chart recorder. The activity of test compounds is assessed 
after intravenous administration through a polyethylene cannula iiiserted into 
the femoral vein. 

Measurement of bladder cystometry in conscioas rats 

( 1) Animals. Female Sprague-Dawley rats (20O~250 g / Charles River Japan) are 
used 

(2) .. Catheter implantation. Rats are anesthetized by intramuscular administratipn 

ojF ketamine (75 mg/kg) and xylazine (15 mg/kg). The abdomen is opened 
tttrough a midline incision, and a polyethylene catheter (BECTON 
DICKINSON^ PE50) is implanted into the bladder through the dome. The 
catheter is tunneled through subcutis of flie animal by needle (14G) to neck 
In parallel, the inguinal region is incised, and a polyethylene catheter 
(BECTON DICKINSON, PE50) filled with saline (Otsuka) is inserted into a 
femoral vein. The catheter is tuoneled through subcutis of the animal by 
needle to neck. 

(3) Cystometric investigation. The bladder catheter is coimected via T-tube to a 
pressure transducer (Viggo-Spectramed Pte Ltd, DT-XXAD) and a micro- 
injection pump (TERUMO), Saline is infiised at room temperature into the 
bladder at a rate of 10 ml/hr. Intravesicular pressure is recorded continuously 
on a chart pen recorder (Yokogawa). At least three reproducible micturition 
cycles are recorded before a test compound administration. 
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(4) Adamnistration of test compounds. A test compound dissolved in the mixture 
of ethanol, Tween 80 (ICN Biomedicals Inc.) and saline (1:1: 8; v/v/v) is 
admimstered intravenously through the cathet^. 

EXAMPLE 16 

In -imo testing of compounds/target validation 
Mouse anti-CD3 induced cytokine production model 

BALB/c mice are injected with a single intravenous injection of 10 ng of 145-2C11 
(purified hamster anti-rnouse CD38 monoclonal antibodies, PHARMDDMGEN); A test 
compound is admimstered. intrapOTtoneally 60 min prior to the anti-CD3 mAb 
iojection. Blood is collected 90 minutes after the antibody injection. Serum is 
obtained by centrifixgation at 3000 r.pjn. for 10 min. IL-2 and IL-4 levels in the 
serum are detemiined by an ELIS A.. 

Mouse onti-IgD induced IgE production model 

BALB/c mice are injected intravenously with 0.8 mg of purified goat anti-mouse IgP 
antibody or PBS (defined as day 0). Conq)oimd is administered intrapmtoneally 
&om day 0 to day 6. On day 7 blood is collected and serum is obtained by 
centrifiigation at 300O r.p.m. for 10 min. Serum total levels of IgE are detemiined by 
YAMASA's ELISA kit and their Ig subtypes are done by an Ig ELISA KIT (Rougier 
Biotech's, Montreal, Canada). 

Mouse LPS'induced TNF-a production model . 

BALB/c mice are injected intraperitoneally with LPS (20O jig/mouse). Compound is 
administered intnqperitoneally 1 hr before the LPS injection. Blood is collected at 90 
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min post-LPS injection and plasma is obtained. TNF-a concentration in tiie sample is 
detennined using an ELIS A kit 

Mouse eotCDcin-inducedeosinophilia model 

BALB/c noice are injected intradennally with a 2.5 ml of air on days -6 and ~3 to 
prepare airpouch. On day 0 compound is administered intraperitoneally 60 min 
before eotaxin injection (3 jig/mouse, i.d.). IL-S (300 ng/mouse) is injected 
intravenously 3Q tnin before the eotaxin injection. After 4 hr of the eotaxin injection 
leukocytes in exudate is collected and the number of total cells is counted. The 
differential cell comits in the exudate are performed by staining with May-Grunwald 
Gimsa solution. 

Mouse DIO cell transfer model 

D10.G4.1 cells. (1 x 10^ celjs/mouse) containing 2 mg of conalbumin in saline is 
administered i.v. to AKR mice. After 6 hr blood is collected and serum is obtained by 
centrifugation at 3000 r.p.m. for lOmin. IL-4 and IL-5 level in serum are determined 
by ELISA kits. Compound is administered intraperitoneally at -4 and +1 hr after 
these cells injection. 

Passi\^e cutaneous ancphylaxis (PCA) test in rats 

6 Weeks old male Wistar rats are sensitized intradermally (i.d) on their shaved backs 
with 50 (il of 0.1 ^g/ml motise anti-DNP IgB monoclonal antibody (SPE-7) under a 
li^t anesthesia. After 24 hours, the rats are challenged intravenously with 1 ml of 
saline containing 0.6 mgDNP-BSA (30) (LSL CO., LTD) and 0.005 g of Evans blue. 
Coriipounds are injected intraperitoneally (i.p.) 0.5 hr prior to.antigen injection. Rats 
withoxit the sensitization, cliallenge, and compound treatment are used for a blank 
. (control) and rats with sensitization, challenge and vehicle treatment are used to 
determine a value without inhibition. Thirty min after the cballeoge, the rats are 
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killed, and the skin of the back is removed. Evans blue dye in the skin is extracted in 
fonnamide overnight at 63 °C. Then an absorbance at 620 nm is measured to obtain 
the optical density of the leaked dye. 

5 Percent inhibition of PCA with a compound is calculated as follows: 

% inhibition = {(niean vehicle value - sample value)/(mean vehicle value — mean 
control value)} x 100 

10 Anaphylactic broru:hoconstricti6n in rats 

6 Weeks old male Wistar rats are sensitized intravenously (Lv.) wifli 10 jxg mouse 
anti-DNP IgE, SPE-7, and 1 days later, the rats are challenged intravenously with 
0.3 ml of saline containing 1.5 mg DNP-BSA (30) under anesthesia with methane 
15 (lOOOmg/kg, i.p.) and gallamine (50 mg/kg, i.v.). The trachea is cannulated for 
artificial respiration (2 ml / stroke, 70 strokes / min). Pubnonary inflation pressure 
(PIP) is recorded through a side-arm of cannulai connected to pressure transducer. 
Change in PIP reflects change of both resistance and compliance of the limgs. To 
evaluate the drugs, each drug is given i.v. 5 min before challenge. 

20 

EXAMPLE 17 ' 
Expression profiling 

25 Total cellular SNA was isolated from cells by one of two standard methods : 

1) guanidine isothiocyanate/cesium chloride density gradient centrifiigation [Kellogg 
et al (1990)]; or with the Tri-Reagent protocol according to the manufacturer's 
specifications (Molecular Research Center, Inc., Cincinatti, Ohio), Total RNA 
prepared by the Tri-reagent protocol was treated with DNAse I to remove genomic 

30 DNA contamination. 
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For relative quantitation of the mRNA distribution, total KNA from" each cell or . 
tissue source was. first reverse transcribed. Eighty-five ng of total RNA. was reverse, 
transcribed using 1 fimole random hexamer primers, 0.5 mM each of dATP, dCTP, 
dGTP and dTTP (Qiagen, Hilden, Germany) and 3000 U RnaseQut (Iiivitrogen, 
Groningen, Netherlands) in a final volume of 680 inl. The first strand synthesis, 
buffer and Onmiscript reverse transcriptase (2 u/jil) were obtained from (Qis^en, 
Hilden, Germany). .The reaction was incubated at 37**C for 90 minntes and cooled on 
ice. The volume was adjusted to 6800 ^il with water, yielding a final concentration 
of 12.5 ng/ial of starting RNA. 

For relative quantitation of the distribution of mKNA in cells and tissu.es the Peddn 
Ehner ABI Prism R™ 7700 Sequence Detection system or Biorad iCycler was used 
according to the manufacturer's specifications and protocols. PGR reactions were set 
up to quantitate expression of the test gene and the. hoxisekeeping genes HPRT 
(hypoxanthine phosphoribosyltransferase), GAPDH (glyceraldehyde-3-phosphate 
dehydrogenase), 6 -actin, and others. Forward and reverse primers and probes were 
designed using titie Perkin Elmer ABI Primer Express™ software and were 
synthesized by TibMoIBiol (Berhn, Germany). The forward primer sequence was: 
Primerl gccgtogaggtcttcttctc. The reverse primer sequence was PrimerZ 
cgagaagagcagcgtgtagc. Ptobel aaccggctcggctgcatgttc, labeled with FAM (carboxy- 
fluorescein succinixoidyl ester) as the reporter dye and TAMRA <carboxytetra- 
methylrhodamine) as tiie quencher, was used as a probe. The following reagents 
were prepared in a total of 25 |il : Ix Taq^an buffer A, 5.5 n:iM MgCla, 200 nM of 
dATP, dCTP, dGTP; and dUTP, 0.025 U/^l AmpliTaq Gold™, 0.01 U/jil AmpErase, 
and Probei aaccggctcggctgcatgttc, forward and reverse primers each at 200 nM, 
200 nM , FAM/T AMKA-labeled probe, and 5 n 1 of template cDNA. Thennal 
cycling parameters were 2 min at 50°C, followed by 10 min at 95°C, followed by 40 
cycles of melting at 95**C for 15 sec and annealing/extending at 60°C for 1 min. 
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Calculation of corrected CT values 

The CT (threshold cycle) value is calculated as described in the . "Quantitative deter- 
mination of nucleic acids" section. The CF-value (factor for threshold cycle 
correction) is calciilated as follows: 

1. PGR reactions were! set Tip to quantitate the housekeepixig genes (HKG) for 
each cDNA sample. 

2. CTmcG-values (threshold <^cle for housdceeping gene) were calculated as 
described in the "Quantitative detennioation of nucleic acids" section. 

3. CTHKG-mean values (CT mean value of all HKG tested on one cDNAs) of all 
HKG for each cDNA are calculated (n = number of HKGr): 

CTHKGfl-mean value = (CTfiKGi-value + CTHKc^-value + . . . H- CTHKOfl-value) / n 

4. CTpannci mean value (CT mean value of all HKG in all tested cDNAs) = 
(CTincGi-mean value + CTHKoa-mean value + .,.+ CTmcG-y-mean value) / y 
(y = number of cDNAs)'. 

5. CFcDNA-n (correction factor for cDNA n) = CTpannci-mean value - CTnicGfl- 
mean value 

6. . CTcDNA-n (CT value of ttie tested gene for the cDNA n) CF^na^i (correction 

factor for cDNA n) = CT cot-cdna^i (corrected CT vahie for a gene on cDNA n) 

Calculation of relative expression 



Definition : highest CTcor-cDNA^i ^ 40 is defined as CTcot^ka [high] 
Relative Expression -Z^^^^'-^'^^^^^ .crcar.:DNA.) 
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The following tissues were tested: fetal heart, heart, pericardium, heart atrium 
(right), heart atrium (left), heart ventricle (left), heart ventricle (right), heart apex, 
Purkinje fibers, interventricular septum, fetal aorta, aorta, artery, coronary artery, 

5 pulmonary artery, carotid artery, mesenteric artery, vein, pulmonic valve, coronary 
artery smooth muscle primary cells, HUVEC cells, skin, adrenal gland, thyroid, 
thyroid tumor, panarisas, pancreas liver cirrhosis, esophagus, esophagus tumor, 
stomach, stomach tumor, colon, colon tumor, small intestine, ileum, ileum tumor, 
ileum chronic inflammation, rectum, salivary gland, fetal liver, liver, liver cirrhosis, 

0 ' liver tumor, HEP G2 cells, leukocytes (peripheral blood), Jurkat (T-cells), hone 
marrow, erythrocytes, lymph node, thymus, thrombocytes, bone marrow stromal 
cells, bone marrow CD71+ cells, bone marrow CD33+ cells, bone marrow CD34+ 
cells, bone marrow CD 15+ cells, cord blood CD71+ cells, cord blood CD34+ cells, 
neutrophils cord blood, neutrophils peripheral blood, spleen, splem liver cirrhosis, . 

.5 skeletal muscle, adipose, fetal brain, brain, ALziieimer brain, cerebellum, cerebellmn 
(right), cerebellimi (left), cerebral cortex, Alzheimer cerebral cortex, fix)ntal lobe, 
Alzheimer braixi frontal lobe, occipital lobe, parietal lobe, temporal lobe, precentral 
gyrus, postcentral gyrus, tonsiUa cerebelli, vennis cerebelli, pons, substantia nigra, 
cerebral meninges, cerebral peduncles, corpus callosmn,. hippocampus, thalamus, 

iO dorsal root ganglia, spinal cord, neuroblastoma SK-N-MC cells, neuroblastoma 
SH-SY5Y cells, neuroblastoma IMR32 cells, gUal tumor H4 cells, glial tumor H4 
cells + APP, HEK CNS, HEK CNS + APP, retina, fetal lung, fetal lung fibroblast 
IMR-90 celis, fetal lung fibroblast MRC-5 cells, lung, lung right upper lobe, lung 
right mid lobe, lung right lower lobe, lung lupus disease, lung tumor, lung COPD, 

15 trachea, cervix^ testis, HeLa cells (cervix tumor), placenta, uterus, uterus tumor, 
ovary, ovary tumor, breast, breast tumor, MDA MB 231. cells (breast tumor), 
mammary gland, prostate, prostate BPH, bladder, ureter, penis, corpus cavemosum, 
fetal kidney, kidney, kidney tumor, and HEK 293 cells. 

30 The results are shown.in Table 1. 
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Tissue 

fetal heart, 
heart 

pericardium 
heart atrium (right) 
heart atrium Oeft) 
. heart ventricle (left) 
heart ventricle (right) 
heart ^ex 
Piirkinje fibers 
iriterventricular septum 
fetal aorta . 
aorta 
artery 

coronary artery 
pulmonary art'CTy 
carotid artery 
mesenteric artery 
vein 

pxdmonic valve 

coronary artery smooth muscle primary cells 
HUVEC cells 

skin 

adrenal gland 
thyroid 
thyroid tumor 
pancreas 

pancreas liver cirrhosis 



Relative Expression 

151 

90 ' 
103 
84 
129 
11 

9 
118 
127 
67 

1 

2 

4 
75 

1 

1 

5 

3 
154 
120 

82 

407 

102 
142 
164 
92 
141 
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-Tissae Relative Expression 



esophagus 




esophagus tumor 


1323 


stomach 




stomaoh tumor 




colon 


1520 


colon tumor 


803 


small Intestine 


.294 


ileum 


690 


ileum tumor 


372 


Uemn chronic ioflanunation 


62 


rectuin. 


592 


salivary gland 


212 


fetal liver 


18 


liver 


66 


liver cirrhosis 


498 


liver tumor 


343 


HEP G2 cells 


184 



leukocytes (peripheral blood) 


71 


Juikat (T-cells) 


61 


bone marrow 


25 . 


oyttirocytes 


14 


lympla node 


29 




56 


thioixibocytes 


25 


bone xnarrow stromal ceUs 


25 


bone marrow CD71+ cells 


9 


bone laarrow CD33+ cells 


17. 
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Tissue 

bone marrow CD34+ cells 
bone mairow ODISH- cells 
cord blood CD71+ cells 
cord blood CD34+ cells 
. ixeutrophils cord blood 
. ixeutrophils peripheral blood 
spleen 

spleen liver cirrhosis 

slceletal muscle 
adipose 

fetal brain 
brain 

Alzheimer brain 
cerebellum 
cerebellimi (right) 
cerebellum (left) 
cerebral cortex 
Alzheimer cerebral cortex 
firontal lobe 

Alzheimer brain frontal lobe 
occipital lobe 
parietal lobe 
temporal lobe 
precentral gyrus 
postcentral gyrus 
tonsiUa cerebelli 
^^ermis cerebeUi 



Relative Expression 

48 
5 
9 

146 
77 
118 
138 
207 

24 
61 

755 
313 . 
474 
44 
324 
362 
, 335 '. 
. 271 
360 
352 
280 
320 
345 
331 
14 
261 
455 
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Tissue 
pons 

substantia nigra 
cerebral memnges 
cerebral peduncles 
corpus callosum 
hippocampus 
tiialamcus 

dorsal root ganglia 
spinal coid 

neuroblastoma SKtN-MC cells 

neuroblastoma SH-SY5Y cells 

neuroblastoma IMR32 cells 

glial tumor H4 cells 

glial tumor H4 cells + APR 

HEKCNS ■ 

HEKCNS + APP 

retina 

fetallung 

fetal lung fibroblast IMR-90 cells 
fetal lung fibroblast MRC-S cells 
lung 

lung right upper lobe 
lung right mid-lobe 
lung right lower lobe 
luiig lupus disease 
lung tumor- 
lung COPD 
trachea 



Relative Expression 

205 
798 
111 
252 
271 
. 247 

too 

98 
298 
. 51 
534 
271 
226 
135 
765 
• .1209 
133 

1409 

989 

391 

234 

153 

97 
182 

50 
241 

43 
471 



wo 2004/013319 



PCT/EP2003/008392 



113 



Tissue 



Relative Expression 



cervix 
testis 

HeLa celk (cervix tumor) 

placenta 

uterus 

uterus tumor 

ovary 

ovarytmnor 

breast 

breast tumor 

MDAMB 23 1 cells (breast tumor) 
macDmary glaad 



36 

161 

186 

471 

91 

942 

176 

1046 

355 

286 

671 

15*6' 



prostate 
prostate BPH 
bladder 
ureter 
penis 

corpus cavemosum 
fetal kidney • . 
Iddaey 
kidney tumor 
HEK 293 cells 



458 

27 

141, 

335 

162 

28 

699 

545 

148 

617 
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CLABMS 

1 . An isolated polynucleotide being selected firom the group consisting of: 

a. a polynucleotide encoding an esterase polypeptide comprising an . 
amino acid sequence selected form the group consisting of: 

i. aininoacid sequenceswhicli are at least about 97% identical to 

the amino add sequence shown in SEQ ID NO: 2; and 
ii. the amino acid sequence shown in SEQ ID NO: 2. 

b. a polynucleotide comprising the sequence of SEQ ID NO: 1 ; 

c a polynucleotide which hybridizes under stringmt conditions to a 
polynucleotide specified in (a) and (b) and encodes a esterase poly- 
p^tide; 

i a polynucleotide the sequence of which deviates from the poly- 
nucleotide sequ^ces specified in (a) to (c) due to the degeneration of 
the genetic code and encodes a esterase polypeptide* and 

e. a polynucleotide which represents a fiagment, derivative or allelic 
variation of a polynucleotide sequence specified in (a) to (d) and 
encodes a esterase polypeptide. 

2 . An expression vector containing any polynucleotide of claim 1 . 

3. A host cell containing the expression vector of claim 2. 



4. A substantially purified esterase polypeptide encoded by a polynucleotide of 
claim 1. 



wo 2004/013319 



PCT/EP2003/008392 



.116- 



5. A method for producing a esterase polypeptide, wherem the method com- 
prises the following steps: 

a. culturing the host cell of claim 3 under conditions suitable for the 
expression of the esterase polypeptide; and 

b. recovering tiie esterase polypeptide from the host ceU culture. 

6. A method for detection of a polynucleotide encoding a esterase polypeptide in 
a biological sample comprising the following steps: 

a. hybridizmg any polynucleotide of claim 1 to a nucleic acid material of 

a biological sample, thereby forming a hybridization complex; and 
b- detecting said hybridization complex. 

7. The method of claim 6, wherein before hybridization, the nucleic add 
material of the biological sample is amplified. 

8. A method for the detection of a polynucleotide of claim 1 or a esterase poly- 
peptide of claim 4 comprising the steps of: 

a. contacting a biological sample with a reageat which specifically 
interacts with the polynucleotide or the esterase polypeptide and 

b. detecting the interaction 

9. A diagnostic kit for conducting the method of any one of claims 6 to 8. 

10. A method of screening for agents which decrease the activity of a esterase, 
comprising the steps of: 

a, contacting a test compound with any esterase polypeptide encoded by 
any polynucleotide of claiml ; 

b. detecting binding of the test compound to the esterase polypeptide, 
wherein a test compound which binds to the polypeptide is identified 
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as a potential therapeutic agent for decreasing the activity of a 
esterase. 

11. A method of screening for agents which regulate the activity of a esterase, . 
comprising the steps of: 

a. contacting a test compound witii a esterase polypeptide encoded by 
any polynucleotide of claim 1; and 

b. detecting a esterase activity of tiie polypeptide, wherein a test com- 
pound which increases the esterase acti^ty is identified as a potential 
thers^utic agent for increasing ttie activity of the esterase, and 
wherein a test compound which decre£Lses the esterase activity of the 
polypeptide is identified as a potential therapeutic agent for decreasuig 
the activity of the esterase. 

12. A method of screening for agents which decrease the activity of a esterase, 
comprising the step of: , . 

contacting a test compound with any polynucleotide of claim 1 and detecting 
binding of the test compound to the polynucleotide, wherein a test compound 
which binds to the polynucleotide is id«itified as a potential therapeutic agent 
for decreasing the activity of esterase. 

13. A method of reducing the activity of esterase, comprising the step of: 

contacting a cell with a reagent which specifically binds to any poly- 
rhicleotide of claim 1 or any esterase polypeptide of claim 4, whereby the 
activity of esterase is reduced. 

14. A reagent that modulates the activity of a esterase polypeptide or a poly- 
nucleotide wherein said reagmt is identified by the method of any of the 
claim 10 to 12. 



wo 2004/013319 



PCT/EP2003/008392 



. -118- 

15. A pharmaceutical composition, comprising: 

the expression vector of claim 2 or the reagent, of claim 14 and a pharma- 
ceutically acceptable carrier. 

16. Use of the expression vector of claim 2 or the reagent of claim 14 in the 
preparation of a medicament for modulating the activity of a esterase in a 

. disease. 

17: Use of claim 16 wherein the disease is cancer, a dermatological disorder, a 
gastrointestinal and a liver disorder, a neurological disorder, a respiratory . 
disorder, a metabolic disorder, an inflammatory disorder, a reproductive 
disorder or a genitourinaiy disorder. 



wo 2004/013319 PCT/EP2003/008392 

-1/9- 



oooo ooooo o o o o o o o 

V£> (N 00 OVOCNOO^OVOOa CO^OVDCO 



o 

4-3 
O 
4-> 
O 



O 0 

0 0 
U 01 

cnDi 

01 u. 

O 01 0) 

en o o 

4-) u u 
01 O 

O O 01 
CP O 0 
OS 4J u 

cn-u 4J 

4-> O 01 

cn u o 

Dl 01 01 

cn 0) o 

4-) 4-) 01 
O O 01 
Dl 01 O 

u (d o 
ctf 01 
u o 

O 01 
0101 



cn 01 o 

O O 4-) 

cn 4J o 

O O Dl 
CD fd CJi 
an 4-> u 
cji cn u 

CD O (d 

cn cn o 



o o 
cn 05 
cn (d 
u o 
(d 4J 
a rd 
cn o 
u 01 
4J u 

o o 



4-> 

o 

4J 
4-> 



QUO 

cn u 01 
Cn-Oi 0 
a o 01 
cd iJ (d 
cd (d o 
cn a 01 
4-> 01 (d 
m o 01 
cn o 01 

cn 01 u 
cd (d o 
o 01 cn 
o o o 
o 0 01 
u 0 01 
Cn 0)4J 
cn4J o 
05 o on 

OOP 



05 cn 
cn 4J 
o u 
o (d 
o cn 
Cn o 
(t5 o 
o Cn 
cn o 
05 cn 

o 

cn 01 
u (d 
u cn 
o5 u 
o cn 
CD fd 
CJl o 

O 4-> 

o u 

cn o 
03 cd 
o o 
o 01 

O 4J 

on o 
CJl o 
o 01 
cn cd 
o u 

o cn 
cn 4J 
o cn 
o u 
cn 01 

o 4-> 

o oi 
cn oi 
o o 
o o 



cd ^ u 

01 4-) 4-) 

oi o u 

014J 01 

u o cn 
u 01 o 

0 -U 4-) 

01 u o 
cn 01 u 
u o cn 



Ol 01 

cd 4J 

Ol 01 
o u 
o cn 

4J 01 
O 4J 

0 cd 

U 4J 

01 01 

cd . 01 
cd o 

0 o 

01 o 
cn cd 
cn o 

O 01 
4-> o 

0 01 

01 4J 



01 4-) 
4J Ol 
4J L> 

0 Cn 
(d 4-) 

(d 4-> 
4J cn 

01 cn 

01 4J ■ 



O 
4-3 

cn 

4-) 

cd 
cn 

4-) 

01 u 

I 4-) 4-) 

o a 



014-) 

cd cd 
cd Ol 
o o 
(d 4-> 
cn cd- 

4J o 
AJ 4J 

<T5.cn 

0 01 

01 cd 
cd 01 

O 4J 

o cd 

U 01 
O 01 



4J 



cd 

Ol. 

(d 



cd cd 

0 a 
Cn cd 

U 4-> 

01 o 
u Ol 
4-> u 

o u 

4-> 01 

4->. cd 
o o 

4-) o 
4J 13 

0 o 

4-> O 

01 o 
01 01 
cd u 
Ol 01 

u o 
i> 01 

01 4J 

0 o 
a 01 

01 o 

0 01 
cd 4J 

01 01 
Ol o 

4-J 4J 



01 cd 

4J O 
4J 4-) 

fd cn 
u o 
cd Cn 



Ol 

C3 
ct5 

4J 



u cd 
01 cn 

cd Dl 

0 cn 
cn o 

4J 4-) 

01 o 
4-> cd 
cd 4-> 
01 o 

(d cd 
o Cn 

0 o 

01 (d 

Ol 4-) 

01 u 
4J u 

a 4J 
o o 

cd 4-3 



a (d o 
01 01 o 

0 01 o 

Dl 014-3 
0143 4-3 

(d 4-) cd 
a td a 

01 0 o 

01 Ol4-> 
4J 05 O 

01 014-3 

0 05 4J 

01 O o5 

0 4J OS 
U 014-3 

01 01 cn 
o 4J cn 
05 (d o 
cn43 cn 
o o o5 



u o 

Ol 05 
4-) 4-> 

05 Ol 
01 01 

4-3 4-) 
4-) 05 
4J U 
O 4J 
0143 
4-> 05 



4J 01 
4J 05 

Dl U 
01 05 
01 05 
4J 05 
4-) 05 
43 4J 

o o 

O o5 

O Dl 

0 05 

01 05 
05 05 
01 01 
Dl 05 
4-» 4J 
01 U 
V O 
U 05 

01 43 

05 05 
cn 05 
U O 



05 
C3 
01 
4J 



O 
05 
4J 
05 
U 
05 
05 
05 
05 



O 
4J 
Ol 
01 

4-> 
4-) 

01 

4-) 

o> 



01 4-) 



43 43- 

05 U 

0 O 
05 V 

01 (d 

0 43 
U 4J 

01 05 
O 0 

05 (d 



O Dl O 

cn 05 o 
u 
u 

05 

4J 
05 

cn 01 o5 
4-> cn u 
fd o 4-i 



o 
cn 

4-3 

03 
o5 



4-) 

u 

4J 

o 

U 



01 05 
AJ 4-> 

O 4J ' ' 
014J 

0 U 

Dl Dl O 
05 05 O 

01 Dl 4-) 

0 05 4J 
05 4-> 05 
4-> 05 05 

01 O 4J 

4J 05 O 
05 Dl O 

014-) 4J 
U 05 4J 

01 m o 

05 -P 05 
4J 05 05 

a u Dl 

a Dl U 
01 Dl oJ 



Dl 



O 0 01 
Dl 01 Ol 
cd O O 

cn o 05 
o o o 

O Dl 05 
U 43 4-) 

Cn o u 

AJ DlO 
cd 4J 05 



on o 

O Ol 

O Dl 

rd Ol 

a-3 cn 

CJ o 
cn cn 
cn o 
cd Ol 
C3 cn 



0 4-) cn 

01 01 Ol 

05 4J 4J 

Ol o5 01 
QUO 
01 D) O 
U 4J 01 
01 O U 
o5 01 Cd 
U Dl OS 



4-> 4-) 

O O 

4-> 4J 

Cd O 

O 0 

05 05 

05 05 

O Dl 

Dl 05 

4-> 05 



(d 4-3 

01 cn 
Jd cn 
01 o3 
o cn 
u o 

0 4-J 
4J o 

01 o 
05 cn 



01 
05 
05 
05 
4-) 

a 



Ol 4J 
Dl 05 
4J 4J 
Dl OS 



01 Dl O 

4J 43 43 
O O 
D14J 

Dl 05 

D14J 

Dl 05 
05 O 
05 4J 

D14J 



05 
O 
a 
a 

4J 

o 

4J 
AJ 



wo 2004/013319 



-2/9- 



PCT/EP2003/008392 



Leu 


Lys 


Glu 


Ala 


—J 

<; <» 


Asp 


Ser 


Ala 


Asp 


O >H 

CQ rH 
f< H O 


Gin 


Tyr. 


Tyr 


:^ (d 
iH in iH 
O H < 


o 
u 


u 


>i 

CD 


J< CTk 04 


CQ 

& 


rH 
Cd 
> 


(U 
iH 
M 


U in 

CO iH 


& 


:=$ 

(U 




Gly 


(d 

iH O 

<J ro 


cd 

rH 


cd 

i-H 

< 


H 
0 


u 


0) o 

XI rH 
04 rH 


Sh 
«< 


Cd 

rH 


cn 


5H 
Q) 
CO 


cd o CD 

H cn I-H 
i< H I-H 


SH 
(D 
CO 


Leu 


0) 
H 
H 


0) LO rH 
^ O 


H 
CD 


o 


rH 
Cd 
> 


iH in a 

cd CM CQ 
> rH fCi; 


Sh 
(D 
CO 


rH 

Cd 

> 


(d 

H 


a> in 

I-H . O 


Cd 

rH 


Ser 


cn 

5h 
< 


rH 

rd 
> 


cd . 

i-H O 


0 
U 
Pi 


5h 
0) 


rH 
CD 


CD 

04 


rH ^ rH 

OHO 


rH 
O 


< 


C3 
CQ 


o 
^ ra 


Phe 


u 

0) 
CO 




o 

Sh 
04 


.a 

H in 


<D 


rH 


4J 
0) 

2 


CQ 
W 


^ m 
0) in 

1^ H 


}H 

It 


0) 
H 
H 


I — 1 


P4 . 
CQ 


J>i 0 
iH O }^ 

CD H D4 


5h 


cd 

rH 


d 

H 

0 


CQ Cd 
-rH O rH 


cn 
>i 
O 


SH 
<U 
CO 


rH 
O 


>^o Oi 

rH C^ ID 
O rH < 


o 
P-I 


rH 


Asn 


CD U 
S LO ^ 
U CNJ B 


o 


0 

u 

Pi 


0) 


ftin >i 

CQ O rH 
i< rH CD 


0) 

04 


<U 
rH 
M 


U 

CO. 


Cd in 5-1 

H CO CD 
H CO 


Sh 


Met 


0 
Sh 

04 


o cd 

JH O i-H 

^ <; 


H 
< 


u 

<u - 

CO 


(U 


3 o ;J 
0) C>1 0) 
iH i4 


Sh 
Eh 


Sh 

EH 


- >i 


I— 1 O O 
(TS o M 


Arg 


o 
u 
f^. 


Hi 

iH 

CD 


U Q 

(U LO W 

CO in Pi 


cn 


rH 

o 


CO 
^H 

< 


;:3 in <l> 
H Oi 


Oi 
CQ 


;i 

0) 


1 — 1 
CD 


rH in 
Cd rH 
> CN 


Pro 


ca 

& 


0 


cd 

rH 

< 


H O 

CD 


cd 

I-H 


cn 

M 

K 


CQ 


5h 


U O 

(U in 

CO H 


5h 

& 


fl 

CD 


Jh 


SH 
EH 


rH in >i 

CD u 


o 

Sh 
Oi 


rH 
O 


(tf 

H 


I-H in rH 

CD 00 CD 


04 

CQ 
< 


& 


CQ 

:& 


M LO 0] 
CO iH 1^ 


cn 


rH 
O 


Pro 


^: o (U 

Ol Csj 


rH 


Cd 

H 


o 

$H 

P4 


jh o cn 

(U o 5h 

CO rH <C 


131 


4-> 

,s 


(U 
OU 


H CX> 

CDH Fh 


Q) 
rH 
H 


Glu 




0) >i 
^! in .-H 
On O 


(d 

H 


>1 

f-H 

CD 


u 

Eh 


Cd in ^ 

rH rH (U 
*< H CO 


rH 
O 


0) 
iH 
M 


CQ 


cnin u 

»=j; rH CO 


Pro 


a 

EH 


cd 

rH 
< 


U CD H 

< in rt! 


cd 

I-H 
< 


a 

rH 
O 


u 

Eh 


Jh o S 

CO H O. 


a 

cn 

<: 


0 

u 

Pi 


cu 


rJ o 

rH rH 
O CN 


(U H >f 

2 O 


0) 

l4 


a 

I-H 
O 


(d >i 

H LO I-H 

rt! vo O 


& 

Eh 


U 
< 


0 

u 

04 


:^ in cn 

1^ H CJ 


(D 




rH 
O 



wo 2004/013319 PCT/EP2003A)08392 

-3/9- 





. cno 

i< CM 


Pro 


His 


Tyr. 


Gly 


d o 

iH CN • 

C5 ro 






0) 


(D LO <U 
^ m H 
CN H 




OJ 
iH 

<: 


CQ 
>i 
f^l 






>. 

o. 


(d 


iH O 


Cd 

rf: - 


iH 

o 


3 
0) 
hi 






U 
<U 


CQ 

< 


0) 


^ in 
CD 00 
CN 


:^ 
o 


cn 






0) 

•s 


<U 
CU 


H 

> 


>* 

f— 1 

o 


I-l o ^ 
OJ O iH 

> ro O 






::3 in 
(U ro 
CM 


CQ 
>i 
U 


0 


CQ 


U 


;^ in 

dJ rH 

ro 






O 
U 

P4 


u o 

t-* CN 


0) 
CQ 






U 






u 

(U 

w 


EH 


^ in 
Eh CN 


<u 


o 

5^ 
ft 


c! 

iH 
CD 


0) 

CO 




CQ 
-H 


CQ 


H 

(d 

> ■ 


OiO ^ 

CQ 00 iH 
r< CN O 


05 


CQ 




(U 


cn 
u 
< 


CQ 

& 


(U 
M 


rH in 5^ 
05 CJ^ 
> CM Eh 


0 
U 

ft • 




0) O 
i-H ro ;cj 
M CM E-» 


M 
(1) 
CQ 


i-H 
05 
> 


05 
«< 


• 3 o ^3 
0) I-l 0) 
ro 


, inued) 


cd 
> 


Q4 in 0) 

CQ ^ H 
i< CM H 


iH 

O 


m 


:3 

O 


H CM 

(3 ro 


■ cd 


o 
u 

CM 


0) O Pi 
>«iV£) CQ 
CN f< 


o 

ft 


0) 
iH 
M 


CQ 


;cont 


i-i 
< 


(U 


ft 
CQ 

rij 


in Da 
iH r- >i 

O CN u 


a 

CQ 


. 0) 
CQ 


CM 


m 
u 


Cd 


0) 
H 
H 




V< ON CQ 


<D 
iH 
H 


Fig. 


::J m i-i 

. iH CM cc5 
O CM > 


G) 
CQ 


O 


iH 
O 


CQ in Q) 
-H O ^ 

aj ro ft 



wo 2004/013319 



-4/9- 



PCT/EP2003/008392 



u -P cn 

GOO 
QUO 

cn ti5 oj 
cd cn u 



m 



cn 

Cm 



cn o 
01 o 
u tn 

u o 
m o 
(d o 

0 cn 

01 tn 



o 

O 

o 



o 

U 
4-) 
4J 



O 4-) 
U (d 

tji cn 

(d cn 

o (d 

o o 

fd o 
u o 
o cn 

cn cn 
fd CO 
u o 
o o 
cn cn 
cn fd 
cn cn 
o a 



u 
o 



Cn (d u 
o 0) CD 

a o» o 
cn 0 o 
(d o cn 
cn 01 o 
o o o 
o 01 cn 
o 01 o 
cniJ o 

4-) o cn 

O 01 o 
o 4J u 
o m cn 
cn 01 u 
u o o 
o (d 
u u 
cn (d 

4J 4J 



fd 

4-) 

o 
cn 



cn o 

4.) 4J 

o cn 
p tn 

cn (d 
cd cn 
o o 
cn 4-> 
4-) cn 
cn u 
o o 
cn cn 

4-) u 

cn cd 

cn cn 

o cn 

U 4J 

o o 
cn cn 
cn cd 
cn cn 
cn o 
o cn 

tj) u 



o o o 
cn4J cd 

cd -P 4-) 

o o cd 

o cn cn 

4J cd cn 

o o Cn 

c; (n o 

O 4-) 4-) 

cn 01 o 

O 4-) (d 

cn (d 4-) 
o cn o 
Cn cd cd 
•4J u cn 
o o u 

CD 01 cd 

0 01 4J 

01 cn o 

4J 4J o 

cn o 4-) 
o o o 

4J (d 4-> 
4J 01 4-> 

cn 01 o 

4-) 4J 4-> 

(d cn cd 
u u a 
cn o cd 
4-) cn cd 



in o u 
cn oijj 
4-) (d o 
cn oi-u>. 
o cd 4J 
cn o (d 

U 4J fd 
u Ol-U 

cn 01 01 

O 4J 01 



a 4-) 
cn 4-) 

.cd 



o 
cd 

4-3 
CXJ 

o 
cd 
cd 



o 

4J 

cn 
cn 

4-> 
4J 

cn 



4J 4J 

01 (d 

4J 4-> 
U 4-) 
014-) 

0 O 

cn 01 
cd fd 

01 01 
u fd 



fd 4J 4J 

Cn o 4J 

(d cn cn 

fd 4J 4J 

01 cd 01 

4J a cn 

o cd cn 
o o 



cd cd o 

cn4J cn 

u o fd 

4-> 4J o 

cd o 01 

u o u 

cd 4-> cn 

cn (d 4J 

o 4J fd 

o 4J cd 



cd 4-) 

cd cn 
cn 4-) 
cn a 
fd o 



a 
o 
cd 

4-) 

cd 



4-> 

o 

4-) 

o 
u 



cd 4-) cd 

4-) fd cd 

cn o 4-> 

4J fd o 

fd oi o 

01 4J 4-) 

0 fd 4J 

01 fd o 
fd 4-> cd 
4-) cd cd 



Cn 4-) 

4-) 4J 

4J 4-) 
4J O 
4-> O 

cn fd 
4J cd 
o o 

4J O 

o o 
D cn 

4J 4J 



fd fd o 

u fd 43 

4J Cn 4-) 

4J cn 4-) 

(d cn Cn 

cd 4-> 4-) 

4J cd u 

o cd 4J 
cn tJi fd 

4J cn o 



o cn 

4J 4-) 

4-> cn 
cn-u 

4J 4J 



-U fd 4J 
4J 4-> o 

cn cn fd 
4-> 4-) cd 
4-3 cn cd 
a cn 

4J 



4-) 
4-> 
4^ 
4-) 

Cd o Cd 



fd 
o cd 
4-) fd 



u cd 
4J o 

V cn 
Cn 4-> 
cn 4-> 

4-> o 
01 o 
01 cd 
cd 4J 

01 4-> 



cn a 
u o 
4J cn 

O V 
O 4-) 

cn 01 

fd 43 
4-> O 

tn o 
cd o 



cd 4-> 
cd 4-) 

o cd 

4-) 4-) 
4-> 4-> 

cn 4-) 

Dl O 

cn o 

4-> 4J 
cd 4-> 



cd fd 

cd u 

cn cd 

cn cd 



cd 

4J 



cd 4J 

4-> O 



44 



4-> 
4J 



cn fd oi 
o u 4-> 
fd fd 
fd -P 
01 cn 
fd 01 
01 fd 
o cn 
cd o o 
cd o 4-> 



oi cd 
cn o 

O 4-> 



u o cn 

0 cn o 

01 01 fd 
o Cn 01 Cn o 

4J 4J 4-> 

0 u 

01 43 

cn fd 

01 4J 

cn cd 



cd 
fd 
fd 

4J 



a u 
cn 4J 



cd 

o 
u 
u 

43 



Dl 01 fd 
fd fd 43 
cn fd u 

cd 0143 

cd cd fd 
cn fd 43 
cd 01 01 

O 43 43 
cd cd 43 
cd 4J 



cd 
a 

43 
4-) 

o 



fd 
cd 

43 

cd 

43 



43 cn 

U 43 

u cd 

43 cn 
01 o 

o a 

o o 

43 43 

o cn 

O C3 



o u cn 
cn 0 cd 

43 (d o 



o 
cn 



43 0 
43 O 

o 01 cn 

43 fd o 
o 01 u 
010 ^ 



.o cn u 
cn fd cn 
cn C3 
cn 
o 

cn 43 
o a 
Dl fd 
cn 43 



01 
Dl o 

C3 43 

o 

01 
01 

o 



cn cn o 



43 O 01 O 

Dl cn 4J u 
cn u 01 
cd 01 o 

C3 



o 
o 

43 



Dl O 
C3 Cd 
Dl U 



4J O 
01 Dl 
43 43 
O O 



u cn 01 o 
cn cn fd 43 



o cd 

cn Dl 

cn Dl 

o cd 

O Dl 

o o 

o o. 
cn o 

O Dl 

o cd 



cd fd 

0 fd 

01 o 
Dl fd 
43 cn 
o 01 
Id 01 
cn u 
o u 
o a 



0 o 
fd Dl 

fd 43 

u a 
O) cd 

01 cd 
o o 

fd 4-3 

o cd 
cn o 

o cn 

43 U 

o o 

43 O 
43 4-) 

0 C3 

43 cn 

C3 Dl 

01 o 

43 4-3 



cn4J o 

(d 01 C3 

cd fd cn 
01 Cn cn 

fd 43 43 

01 Ol4-> 

u o o 

o cn fd 

43 01 cn 

u i3 fd 

O fd 43 

o 43 on 
cn 01 cn 
fd 01 o 
cd o cd 

0 u o 

01 C3 o 

cn fd o 
01 o o 

O 014-3 



Dl cd C3 

43 43 43 

Dl fd 43 

43 Cn43 

cn cd fd 
C3 cd 01 
Dl O U 

43 Id 43 

43 cn fd 

43 43 O 



fd o cn 

cd 43 43 

cn43 cn 

43 D143 
43 fd o 

cn o cd 
cn cd 
cn cd 

43 cd 



43 
43 
43 



43 cd cd 



O 43 

cd o 

fd 43 

43 cn 
(d fd 
cn o 

43 43 
43 U 

0 43 

01 fd 



cn cn 

cd 43 

O C3 

O Dl 

O 43 

43 01 
43 (d 
cd 43 

Dl O 

43 43 
Dl 43 
O 43 
43 43 

Dl fd 
cd fd 



01 C3 
43 cd 
43 43 

0 Cd 

fd Dl 

01 cn 

0143 

fd o 

0 cd 

01 o 



o 
cn 

43 
O 
43 
43 
43 
O 

cn43 

43 O 



cn 43 

cn fd 

43 O 

u cn 

43 cd 

cn o 

43 V 

cd o 
Dl u 

43 43 



43 43 

Cn u 
01 o 

fd C3 

01 o 

43 cn 
fd fd 
01 Dl 
01 01 

fd 43 



43 O 
U 43 

fd o 
cn o 
cd fd 

fd 43 
fd 43 

cn o 

fd 43 
43 cd 



o cn 01*43 4-3 o cn 01 o . o 43 u cri c> 43 01 
o 0430 cncnoDicnooq)4-3 -p-p^^ 
DiDioioo cdcnoo DjO^J^y 
o cnoiDicno Ofdcd cncducdu oifd 

43 aOlOlO CnDl0O43ODimU43 43 
O 0143 43 CnO fd0lfd43430D]O ^01 

o cnuo cno cn043 cd cncncn43 cnoi 

O ODIOIO cd OD1OOO0143 43 4343 

43 oofd c30CnoDicdCncd4-) cd43rt 
o cn43fd cncncd43U43Cnucd O430 



Dl C3 cn 

C3 U 43 
O fd 43 

cn43 o 

fd fd fd 

cn fd fd 

o L> o 

o cd Id 

o o cd 

o Dl o 



01 fd o 

fd fd fd 

fd cn fd 

fd 43 cn 

43 fd 43 

cn cn o 

43 43 fd 

0 u cd 
cn Dl cd 
fd fd 43 

43 cn43 

01 fd cn 
01 fd o 
Cn fd cd 
43 o o 
O 43 cd 
fd cd cd 
Id fd o 

43 43 cd 
43 O - U 



U O 43 
fd 43 O 

0143 cn 

0143 fd 

cn Id o 
fd u cn 

43 43 43 

cn Cd cd 
43 o o 
cd o cd 



cd fd fd 
cd fd 43 
<d 43 Id 
cd Cn cd 
cn cn 01 

43 01 01 
Dl fd 43 

cn fd u 
43 Dl fd 

D143 Id 
43 U 43 

cn fd fd 
fd fd 43 
43 Dl cd 

O 43 cd 

Cn cd fd 

cd cd 43 

fd fd fd 

cd O 43 

Cn fd fd 

cn cn o 

43 cn o 

o u fd 

cd o fd 

cd O 43 
43 43 01 
cn 43 43 
43 41) . O 

Dl O fd 
(d 43 fd 



cd 43 

01 cd 

43 43 

0 43 

01 O 

Cd o 
01 Cd 
cd Cd 
01 o 

43 43 



O 43 
4-) Cd 

43 cn 

43 43 
Cd Dl 
43 43 

cn o 
cn cn 
o fd 

4-> cd 



fd o 

0143 
43 fd 

o o 

0143 
43 43 
fd O 

u cn 
fd fd 
fd o 



wo 2004/013319 



-5/9- 



PCT/EP2003/008392 



ooooooo ooovo 

^OXOCNJCO^O VDOJOOCN 

r^00C0a\O\OrH Ol.OI CO 

HHH^^HC^JC^J CNCNCNCN 



4J04-)-i->iJaicna5fdcd 

4J4J flJ «5 «j4J4-J 4->4-) CD 

Cntn^jo cn-P a ^ ^ 04J 

(d-4J4-> (d4->Dl4-> ooaJ-i-) 

uoiT>tJ)tDnS4-) (doJCnoJ 

UU4-) (l54J(d4->4-)0^lD 

4JPU4->U4JCna4JCDrcJ 

OOa5 004J4-> Cn-POoJ 

n5(dO fd4-)O4->4J4J0r>4J 

4J tn^J as V 014-3 4J 4J 4J (d 

4J4JaJ cnnJ-Urd ft54->U(d 
4-3tDO n54J4J4-> (d4->aiCn 

4Ja5DDcd4J4->CT5 (T54JCn-P 
4J4J4-) 04J4J fC$ -U (d 

(dD4-) cTS4JCncn4J(do (d 

Dit7iaJ4-)4JU4->nS4-»(d4-) 
T> 4J(doonj4Jj->cnCn4-)4J 
0) cr)a5nJDiaJ4->CDa5CDt7)Cn 

d a5ocncd-u(d4-3Cn4->4J4J 
-H 4-)(d-pat7ia5x->(d-utnDi 

4J 4J(dO4-)4J(d4->-P00Cd 

a 

U 4J4J4JaJ4JO-U(d4JaJ(d 

4->Gia5-U(dDri4-> CnCn<d tD 
m 4-)Cnfd4-)Utda3(dCnocn ^ 
Di-u 05 o (d (0 05 o cn-p o 

pL, (d4J4J(dD)4Jcdcn4-)n5Cn 



OOOOOOOOOO O O VD 
VOOJOO^OVDCNOO^OVDCSI m 



oooooocn-u-uocntd 
cnCDomcd o oo o utn-P 

cd CHfd tn(d tD04J4-)4J(di-> 
u CJ)cd4-) fd cd CnDicd4->Di4-> 
cno o o cnt7)Cn4-) cn-uoJtr) 
04->.D)(d(d4->4JD>(d (d4J(d 
4J oCD(dtntJ>-uo (d ontjio 
ouiuoo o ucno ucncd 

(dGi(d4Jucn(d4J (d4JDi(d 
4JOocd4-)Cncn4-)cncd4J(d 
tno cnu u-p (d4J4-> 04J(d 
cd cd V tno (d4JCn4->-U4J4-> 
0(d4->uu4-)CnD:)fdCnoo 
cnooo ODDicn^j o mocd 
Cn(d4JU(dCnuocnfdocn 
4JCn4J4J(dO(d4-)(dcnucd 
ucnuuuou0ia4-)Cn(d 
(dD)4-)Cnmo U4J a (dtd^ 

cnuocncnosutducnmcn 
uocnocnoutnoDimcd 
o 04-)4-) a cn-u-U4-) (dP-u. 

ocncnoocn4J4J4J tdoo- 
cnoucncnojou o oo(d 
ocdcdtncdOfdotDcdm^J 
cnoooJU cnDi04-)4Ja5fd 
(d cn(d4-)4J O cno td DiDifd 
tj)04J (d cncncn4J cnooo 

o cnboo cn4J4J4-)4JO(d 
Cnocn(dCn(d-p(d4-3 (duo 
(d4J04->cno (dO4-> oom 
o o o o o cno o o ojojo-)' 
4J4-) cn4-> cd cnCn^ oi-PCnoJ 

04J(d4J4->4J(d04J(d4J4-) 

oooo(dCTJCn4Jooo4-) 

(d4-)OtJlDlO(d4J(d4JDl4J 
04J-l->(dCDDlO(d4-) D)UO 

Diooocno4J(d (d cntjicn 

4J4J o oio o cn4-) o rt«5fd 
o cno4J4J cnDicncd4->mcn 
o cnDiCno oojcncd cnonj 
Cn(d04-)(d fdcdo cd4J(d4-3 
(dCntri(d4JO)4JCji(dCniJrd rd 
ooocnooufd cnjJDio 4-) 
cy)4Ja)cd(d-P4-3oCno4Jfd o 
4-)Cn4->otD(docntdO(dcno 
cnoooooooo4JD)43 4^ 
oocnDDcdfd.4->cno ooa5 -p 

D)Diocn4-)cn(d4->td4JDicd o 
4-)OCnCnoo4J(d4JO(C4-J rd 
Cn(d4J4J004J(dtd04-)cd rd 
cncntJ)04JCnmcncncduo cn 
ocnooooo4J cnoocno 
04-)4J(d4J(dmfd04JCntTitd 
o.0 4Jtn4-)4Jm4J o cntncno 
tncncntno o tntnoJ (d4-)4-> ^ 
cn(d4J4J4J4J(dcn4Jcdn$u o 
CPDxdcncd otnrdiJ (docnoJ 



wo 2004/013319 



O O O O O Q in 
VD (N 03 O VD O 

H iH csi cn m ^ 



oj 0 OS o cn tn 

o u cn o CD m 

Cni^ 4-) 4-) (d 4-> 

o m o 4-> cn cn 

CHiJ 4-> 4-) m o 

4J u o u o o 

o (tf u cn (tf Di 

cn O 4J 4-> 05 

o m o n5 cn m 

cn Di-u cn cn o 

cn^j i-j 4J 4J o 

fd t) (d 4J cd o 

o (d o 4-> u a 

cn o o o 4-) 4J • 

Cn Di i-) cn 4-> cn td 

4J L) 4-) (d 4J 4J 

cn mo-) o o o 4J 
o (d 4-) cd 4-) cn 4J 
cn o fd 4-> cn o o 

o 4J 05 05 cn m 01 

O 0)4-) O 4J 05 <d 

(ji Cn cn o5 4-) tji Di 
a 4J cn 05 tTi o (d 
m (d u 05 4-) *(d 4-) 

U\V CD 05 014-) 05 

u 0 fd cnoJ 01 o- 

4J AJ O OF) O 4J 05 

05 u cji 05 o 05 cn 
o u o o 4J cn4-> 

05 4J tn o o o o5 
O) (d 4-> 05 4-) cn 05 

O i3 (d 4-) a 05 4J 
O 4J OJ 05 O 4J 05 

cn fd cn cn 05 o o 

u u 4-) cn o o 01 

05 n5 05 o 4-) cn cn 

4J (d 4-) o 01 Cn cn 

o Cn cn 4-3 05 4-» 4J 

4-) (d cn -p 05 05 u 

O D) 05 4J 05 O 0» 

o u cn 4J 4-» u cn 

05 o o o u o cn 

05 o 4-) cn4J 4-) Cn 

Cn4J o m 05 u 05 

05 tn O 4-) 4J 4J 05 

fd (d tn 01 o5 4-> iji 
tn tn cn 4-> cn -p 4J 

(d 4J 4~) 01 05 05 4-) 

. tn tn 4-) o 05 cn tji 

o u o 01 o a tp 
u tn (d 4-> 05 4J 01 
4-) tn cn 4-) 01 05 4-) 

U 4J fd 4J 4-> O 4J 
U (d 4-> 014-) 4J 4-) 

o iJ cn 01 05 01 u 
cn tn cn 4J o cn o 

o5 tJl O O cn 05 u- 

o o fd 4J 05 tn a 
4J 0 o cn o 4.) 01 



-6/9- 



ooooooooo^ 

fHrHC>inm'^'*UlUl 



004->Cn4->4-3 0 04J 

tJiooufd4-34JOCn 

4-)054JCn(dOUOtJl 

a54-)ooj4-)cdotJio5 
0505 O4Jrdcd4J4-)0i 
Cncno500 cnCncno5 
4-)Cnuucnoo5o54J 
o504Jtnoia5Cno5o 
4JUOitjicnao5cn4-) 

Dl4J.o5 4-)4J4->o5o5o5 

Dl4-)o5o50 00lo54J 
o54Jo50tn4-)o5Cncn 

tJ14J4-)OCncd 04J4J 

o. auuoi-i-)o5o54J 

4JOl4->4JCna505O4J 

.ocno5U(dooi04J 

O4->4-)4-){d4J4-)05O4J 
tntT)054-)tJ14-> tJ105 4J 05 
Dl4-3Cn4-)4J CJ14J4-)CnOl 

4-)tJ)o5(d4J rdOo5o54-> 

4JOo5Cncnoo5tJiuCn 
o cnootncd4-)4->4J o 
o54-)o5-MCnn54J4J04J 
tji4-) tn fd 4J cd 4J o 4J tn 
a54-)^U4-) fdo50io5o5 

4JCJ14J4->4J-J-)OGn05O 

tJiCD05tJiu a4Jo5o5o5 
tJ)4-)UtnD a5uo5tJio5 
uutjifdu oiuo54JCn 

05 4J 05 tn O cd 05 4J 05 .4J 

o Di04JDi cd4J oicno 
U4-)0(d(d n5-P4J4Jo5 
oo5ocncncnoooo5 
ucjiatntJin54JCncno5 

4J4-i4Jfd4->-l-)05 05fd4-> 

cnu4JCncn o oi4J cn4-) 
4J4J4J05O a4JCno50i 
oouuo<d4JCno5o 
o5 o tJi(d0i4-> o Cno5.o5 
Di04J4JaJ fdo54JUO 

tn o 05 Di tJi fd. 05 u 4-> 05 
Cn4JCncno ouo5o5o5 

4J4-^4-)4JU fd 050J05O 
4J054JfdO On54J4->o5 

05O4J0O cnu4JOvO 

OOO4J4JJ->054J4J05 

tn4-)Cn4JCnfdcno4JO 

(dO4Jfd4-)4J05Cntn4J 
Cn4J UOO4J054J4J4-> 

(d4-> o54JOi4-> CnoJCno5 

Oin54JtnO O4JOtJl05 
oa5o5tncnCnoo5Cn4J 

U4->O4J05 0500050 

4JCno54->oiCn4JCn4->tJi 

VO tJlCno5tnO fd4-)4-)4-)4-) 
OO054Jn54->05 4J4->O 

cncno5tn4-3 o5o54J04-) 
01 o fd cn4J tJ) o 4J 4J o 4J 
-H o5otno4J o5otno5cn 

Pi4 OCJ105005D1O4J0501 



wo 2004/013319 



-7/9. 



PCT/EP2003/008392 



000 O O O (N 
VD CN 00 '>J< O VO O 

H i-H CO ro ^ 



o o o o u> 



000 CD O O 00 
•VO (S CD ''si^ O iH 

H H CN ro ro ^ 



CD 

(X4 



O 0 tD 

(d 4-) cn 

OJ CO o 

D 01 O 
CD (tf O 

(« m o 

O 4J tJl 



rd ^ -P 

(d 4-3 

(d fd ij) 

4J O Dl 

U 4J cd 

(d o rd 

Cn o (d 
(d cd 
(d ^ 



4J 



o td 

o cn 

o 0) 

4J td 

^ (d 

0 o 

01 (d 

td 01 
01 01 

4-> 4J 

(d 

4-> U 

0 4J 

01 4J 
4-) (d 

u o 
(d i3 

4J 01 



nc$ (d 4J -u 
cn a u 
cn fd -P tJi 



4J 

cn u 
o u 
o (d 
cn 
05 cd 
cn cd 

o o 
o cd 
o o 



cd cd 
Di -P 

4J cn 

4J cn 

o cn 

Cd^ 4-> 

cd o 



o 
4-) 



o 
4-) 



cn 

4J 



cn cd 

O 4-) 

cn 4J 
o o 



cd cd 
cd cd 



4-) 

4J 
4-> 



4-> 

u 

4-> 

cn o 4J 
cd (n Cn 

cd 4J 4J 

cn cd cn 
4J o tn 



01 

4J 
4-) 
01 
4J 
01 



01 4J 

01 o 
cd 0 
o u 

0 o 

cd 4J 
V u 
(d o 

01 cd 
01 o 

0 4J 

o 01 
P cd 
4-) cd 



cn cn o 
<t3 cd o 

cn cn 4-) 

O cd 4J 

4J cd 
cd 

cn o 
4-> cd 
rd cn o 

CJ1-P 4J 



n3 



cd 

4J 

o 



cd cn 
.0 cd 
cn 4-> 

4J 4-) 

^ u. 
4J a 
Cn (d 
4J cd 
o u 



o cd 
cn cd 

<T5 4-> 
4-J Cd 

o o 
o cn 
cn DT) 
cn cn 

4^ 4-) 

cd o 



4J 4J O 

o a u 

cd o cn 

cd 4J 4J 

cn Di cn 

o cd cd 

cd cn cd 

o cd cn 

4-) cd cd 

o cn cd 



4J cd o cn 4-) cd - cn 

4J 4J o cn cd o 4-) 

000 cn4-> cd cd 
014J 4--) cn cd cd o 

01 (d o cd o cn o 

4J 4J -i-> cd 4-> 4J cd 

01 td 4-3 cn 4-> cn cd 

JJ (J) 4-> 4-) CTJ 4J 4-> 

CJi td CT5 4-) cd o cd 

u td cn cn o cd cn 



00. 



cn 



cd 4J on cd 
01 cd 4^ cd 
4J o 4-3 cd 

4J 4J 4-) 4J 

Cd cn o o 4J 

.0 cn cj cd o . 

01 cd cj cn o 

cd cn o cd cd 

a 4J cn cd 43 

o cd cxj cd 4J 



o 01 
u cn 



V 
4J 



td 
01 
cd 



u o 
01 cd 

4J 4J 

cd 01 
01 cn 

V 4J 

V Cd 
43 o 

U 4-) 
01 4J 
4J Cd 

0 o 
cd 43 

V cn 
cd tn 

0 4J 

td 43 
cd cn 

cd 4J 
cd cn 

01 43 

01 u 
td u 

u 4-> 

0 o 

td V 
4J o 

u 

01 cd 
01 o 

o on 

43 cd 

43 cd 

43 cd 

43 43 

0 C3 
0)43 

01 td 

43 4-3 
01 Cd 



cn cn o 
cn cd 43 
4-) 43 
cn c; 
o o 
o cd 
cn 43 



cd 
cn 
43 
43 
o 



oj cd td 



cn cd 
o u 



cd 
o 



o 
a 
a 

4-3 

cn cd 



cd cd 

o cd 

cn o 

43 cn 



43 

O 43 

Gn 43 
o o 



cn 
cd 
cd 
cn 
43 



Cn cn C3 

cd cd o 
Cn cn 4J 



o cd 
cd 43 

4-3 cd 

Cn o 
cd 

cd cn o 
cn4J 43 
o cd 43 



43 
cd 
cd 
43 

C3 



cn cd o 
cd 43 td 
43 cd cn 
o u cn 
o cn u 
cn cn cd 
cn cn C3 
43 43 43 
cd o o 
a cn43 

u cn cd 
a cn4J 
43 cn cd 
o cd u 
43 cd 43 
cn 43 



4-) _ 
43 CD -p 4J cn 
01 cd cd 4J cd 
0 cd cn cn C3 
01 C3 u cn cd 



cn 

CX4 



o 0 cn 
cd 43 cn 
cn cd 43 

43 CJ 43 

43 43 4J 

cd 01 o 
o 01 C3 
cn cd o 
cd .01 o 
u 43 cn 



ct 

CX5 
as 
od 
4-) 
O 
Cd 



o td cd 
a 01 Cn 
01 cn 
cd 43 
01 cn 
cd o 
_ o o 
cn cd Cn 
43 43 cd 
cd 01 Cn 



a 
43 
43 
43 
u 



43 
43 
43 
cd 
u 
43 
o 

cn o 
cd cd 
cd 43 

rd 43 
cn o 
cd 43 



o 
a 
cd 

4-3 

Cd 
cd 



(d 
cn 
43 
43 
u 
cd 
cd 



43 
43 

V cn 
cn cn 
cn 43 
cd cd 
cd cn 
cd cn 

43 4-3 

cn.o 

43 cn 
a cd 
01 cn 
cd cd 
43 cd 
cn cd 
cn o 

0143 

43 cd 
o cd 



cn 01 C3 o o cd 43 

43 43 o cd cd td a 

43 td u o cd 43 o 

43 o C-) cn a 4J 43 

o 43 43 -P CO- 43 43 

cn 43 cn cd cn a cn 



43 cd 

C3 0 u 
cd 43 cn 
43 01 C3 

cd cn cn 
o 4) ct5 
cd 4) cn 
cd cn o 

cd 43 tT5 
cd 0143 
0143 CD 
Dl 0 43 

cd o cd 

U 43 CD 



4-> 
4-> 
4J 

o 



cd 
cd 
cn 
43 



cn o 
cd o 
Cn43 
cd 43 

4-3 cd 

cd cd 
o 43 
td o 
Cn. o 
43 43 



o 0 
cd 4) 
43 o 
cd o 43 
cn td o 
cn 0 
u 43 
u cn CD 

43 td 4-3 

43 td cd 



o 

CD 
CIS 



O 
CD 



cd 
cd 
43 
cd 
O 



4-3 
C3 
Cd 

Cd 
cn 



cn u 
cn cd 
cn u 
43 43 
u u 



cn 43 
43 cn 
cd cn 
o cn 

cd cd 
o 43 
01 43 
43 43 
43 o 
43 u 
43 cd 
cn cd 
43 a 

0 o 

43 a 
u cn 

C3 4-3 

43 cn 

dl cd 

cd cd 

cn cn 

cd cd 

cd cd 

01 cn 



43 td C3 
43 4) o 

000 

0143 43 

cn td o 
4J 43 43 
cn cd 43 

43 014-3 

01 td cd 
o td cn 



cn 43 
cn cd 
cn 4J 
cn cd 
cd o 
cd 43 
cn 43 
43 cn 
PJ (d 

4J o 



cd cn 

O 4-> 

cd cd 

cd o 

cn o - 

43 cd 

cn cd 

43 43 

a (d 

cd cn 



wo 2004/013319 



PCT/EP2003/008392 



-8/9- 



o o o o 

H H CN 



O O O O 
O VD (N CO 

cn cn ^ 



O O O <N 
^ O VO H 

in vo VD 



o u CT) 4-> 05 nJ -P o Cn o 05 
-U4-)Cna5 0jO-uO4->Cnu 
cdua50 cn04-)4JC7)-PO 

4-)4J{d-U>4-)05O4J 05 05Dl 
05 4J tn4-> Dl 05 4J 05 4-> O 4-) 

rdoJoJcxs oo5o5f>4J-iJ4-)0 
o5D)(no o5tr»ucn4-»o54-)Di 

000105 4-)4J4JO4-)O4J0S 

05 4J cn -P 4-> a -P .P 05 u 05 
aia54Ja5 4->u^Cno5Cn^o5 
4-)U4->a5 o5Cno5o5o54->ocn 

05DlUO^o5o5o5054J04-) 
OtJ)Oa5 oo5Dio5Cn4->DiU 
cnmo cno o5^ diCd-p o5o5 

05D)Uct5 054J05-Ptn05U05 

L)4JO)a5 4J (PD1O05 O tj)4J 
On5a5aS4^4J-Po54->4-)4Jt7) 
O DimtDU U O 05 CD05 05 4.) 
O Cn tT» 05 4-3 Cn C7»'05 4J U O 
4-)cdP4-> O5o5n54^o5 0o5o5 

4-)cncno cn4JCn4Jo54JU4J 

4->n5U04JCno5tnCno54Jo5 
uoo cd 4JCno5U4-)4J 4-) tr> 
cnniCn4-3 otJ)0jfl5O4->4J4J 
4-)P(tfa5 o54JOOD)Oo5Cn 

05DlCr)a5 05O4J 05 05 O4J4J 

CnD>0 0 Oo5o5o5C7)05DlO 

-U4JUfcJ o5n5oJOn5o5D)D^ 

4->aloo o54J4->oJtJ)OOo5 

4-)UO CnO-POO4J^4J05 

04J4J4-> o54J4Jo5o5aotn 
CDiJCnfC5 DlO4-)O05^P4-) 
4-)(dP4~> o5tJitJ>4-)Cn4J4JCn 

UDU4-3 054->4-)4JtD4Jtn4-) 
flJiJOl^ O)05 O^OJ 01D14J4J 

4J 0)0 0 4J O Ol054J4-> 054-) 
050lO)CDOa5Dl4Jo500Jo5 
OP0$ OS 0005005^00 
05P0)Di4J D14J 010105 OO 

05 OlO fd 4J-P4-)4J OlO 054-3 
O5P054-J 05 4J4JO0JO1O0J 
05 0)P 03 05 4JO4JOOO05 
tnP0lO4J4-) 04J 014-) OlO 
DlOP 05 OD105014JOP4-) 
O5O05 CnO4J050l4JOP4-> 

O^Ol4-J4J O o-pooimol 
OOO o54JPOOlOo5PDl 
05i30)o:S OOO01 05 4JOD1 

0 4-)0054->05O0l054-)0lO4-> 
H 05O4-)Cd054->4JDl4-)05O05 

t7)05O O O^OlDlo5o5o50lO 
OnOOOlOo5o54->Oo5P05 

01 04JOlCno50lo504J4JP4-) 
■H O0)0lCDO050l4J4J05O05 

Cx4 4->(dP4->4J05 05 05O4J05Ol 



wo 2004/013319 PCT/EP2003/008392 

-9/9- 



OOC30000000 0. oooin 
\X)OJOO^OVDCNCD^OM>OJa)^^ 



en 



OJ o 

o o 

0)0) 
nJ 4J 
(d (d- 
(d o 
4J o 

0 o 
rtj u 

05 4J 
tJ)4J 

(d oJ 
(d 01 
o o 
(d 4-) 
0) (d 

4J O 

(d O) 
0* O) 

D) (d 
(d 01 

o O) 
u O) 
4-) (d 

V 01 

4J (d 
0 o 
Cn (d 

4J 4-) 

(d 01 
tJl 01 

4J 4-> 

V (d 

4J O 

O 4J 
D)4J 
4J (d 



0 01 

ai u 
Di cd 

01 o 

0 a 

Dl 4-> 

tJ) cd 

01 4-) 

D) (d 



O) O) fd 
(d (d 4J 
D) cd o 
(d 0)4J 
fd cd (d 
Dl fd -P 
cd 0) 0) 

O 4J 4J 

(d cd 4J 
cd o 4J 



(d 
cd 

4-> 

cd 

4-) 

01 01 O) 

(d 4J cd 

u o u 

o O) O) 

O 4J 4-) 



-p 

4J 

o 
cd 
O) 



(d 4J 4-) cd 
01 O) cd o 
01 O) cd 4-> 

4-> 4J U 01 

01 cd 01 

cd 0)4J 
O 01 o 
4-> O) cd 
01 o u o 
4J 0) O cd 



o 
cd 
o 
o 



OS O 01 

4J 4J 

D14J Dl 

4-) Dl 4-) 

4-> cd U 
Dl O cd 
Ol cd 4J 
Dl cd 4-) 

4-> cd 4J 

-u) cd cd 



0 4J 

cd O 
cd 4J 

4J O) 

(d cd 

01 o 

4J 4-> 
4J O 
U 4J 

O) cd 



4J O) 

4J cd 

cd 4-) 
01 u 

4J 4J 

01 -P 

O 4J 
4J 4.) 

0) cd 
cd cd 



cd 
u 

4J 
4J 

cd 
o 
cd 



o 

4J 
4-> 
4-) 
4J 

u 

4-> 



D). U 

4-> 41) 

U 01 



cd o 

cd 4J 
cd 4-> 

0)4J 

01 o 
0) o 

4J 4J 

o cd 
o 
cd 



o 
cd 
cd 
a 

4J 
V 
O) 
01 
O) cd 

4-> O 



4J O 

0 4-) 

cd u 

01 o 
cd cd 

Dl cd 4J 

cij cd 4-) 

D) 01 O 

Dl cd 4-) 

4-) 43 (d 



4-) 

o 
o 



0) cd 
cd cd 
cd 
cd 

4J 



u 
cd 

0) cd 

4-) 01 
(d 43 

O) Ol o 

43 43 (d 

u o Cd 
D) Ol cd 
(d cd 43 



D) O Dl 4J 



o cd 



4J 
43 



O) 

O) 



D)43 O 0) 

fd Cd Cd 4J 

Dl cd cd a 

o u o cd 



0)43 

cd O) 

cd C3 

(d cd 

o o 

43 (d 

cd cd 

cd o 



o cd cd cd 
o o cd 43 4J cd 

O 01 O 43 O O 



0 4-> 
cd 43 

01 4-> 

01 Cd 
01 o 

cd 43 
43 Cd 

01 fd 

43 O 

Cd u 

cd 43 

01 cd 

43 43 

0 43 
O) O 

Cd u 

01 cd 
cd cd 
O) u 

43 43. 



0 cd. 

01 43 



Cd 43 

Cd O) _ 

U 43 43 Dl 
Dl 01 



Cd 

43 
Cd 

Cd 
0) 

43 



O 
4-> 

Dl 
Dl 
4-> 

4-> 

Dl 



43 43 

Dl Cd 

43 43 
O 43 
D) 43 
O O 
D) 01 
(d Cd 

D) 01 
o cd 



cd 43 43 
Dl a 4J 

Cd O) Dl 

cd 43 43 

Dl cd 0) 

43 U 0) 

O cd 0) 
o o cd 

43 0)43 
43 43 43 



Cd O 
cd 43 
O) -U 
O) 43 
01 01 
43 43 
Cd O 
Cd 43 

0) O) Cd 
4J 01 O 



O) O) 

43 43 
Cd O 
43 O) 
0) Cd 
01 Cd 

a u 

AJ O) 
U 43 
43 0) 

4-) 43 
D) 43 
43 43 
Cd Cd 
Cd O 

fd o 

O 43 

o cd 
cd cd 
o u 



C3 01 
U C3 

cd u 

cd 43 
43 U 

01 o 
o u 

0) cd 

0 cd 

43 D) 
43 Dl 

01 01 

43 01 
43 43 

td a 

43 O 
43 Cd 

Cd 43 
O 43 
43 Cd 
43 U 
O Cd 

0) o. 
a 01 

43 O) 
43 D) 

Cd O 



cd 4-> 



cd 43 cd 
cd Dl 43 (d cd 

D)4J Dl O 4-> 
43 cd O 

(d 01 o 

D143 43 

0 Cd 43 

01 Cd u 
cd 43 (d 
43 (d cd 



D) O 
cd o 

U 43 

0 o 
cd 4-> 
43 U 

0) o 



43 43 O cd 

43 C3 43 U 

4J O 43 01 

O) Cd 0143 

43 Cd 0)43 

0 U 43 O 

43 o O) a 

o o 01 cd 

U O) cd 43 

43 43 0) 43 



O) U 43 
U 0143 
43 43 0) 
O 43 0) 

0 D) 0) 
0143 43 
Cd U Cd 
43 O O 

01 O Cd 
Cd D)43 



Cd cd 
O 01 
cd 01 

0 43 

cd o 

01 cd cd 
43 o cd 
Dl cd O 
O) 0) o 

0143 O 



wo 2004/013319 



PCT/EP2003/008392 



SEQUENCE lilSTiNG 
<110> Bayer AG 

<120> REGULATION OF HUMAN HUMAN ESTERASE 

<130> LI0517 Foreign Countries 

<150> us SO/60/399,432 

<151> - 2002-07-31 

<150> us 60/430,667 

<151> 2002-12-04 

<150> us 60/60/459,984 

<151> 2002-04-04 

<160> 11 

<170> Patentin version 3.1 

<210>. 1 

<211> 987 

<212> DNA 

<213> Homo sapiens 

<400> 1 . . 

atgcccgagc caggccccag gatgaacggc ttctcgctgg gtgagctgtg ctggctcttc 60 
tgctgcccgc cctigcccgag ccgcatcgcc gccaagctgg cctiticctgcc gcccgagccc 120 
acctacacgg tgctggcgcc ggagcagcgc ggcgccggcg cgtccgcccc ggccccggcc 180 
caggctaccg ccgccgccgc cgcggcccag ccggcaccgc agcagcccga ggagggcgcg 240 
ggcgcggggc ccggtgcgtg cagcctgcac ctcagcgagc gcgccgactg gcagtactcg 300, 
cagcgcgagc tggacgccgt cgaggtcttc ttctcgcgca cggcccggga caaccggctc 360 
ggctgcatgt tcgtgcgctg cgcgccctcc agccgctaca cgctgctctt ctcgcacggc 420 
aacgccgtgg acctgggcca gatgtgcagc ttctacattg gcctcggctc ccgcatcaac 480 
tgcaacatct tctcctacga ctactcggga tacggcgtca gctcgggcaa gccctccgag 540 
aagaacctct acgccgacat cgacgccgcg tggcaggcgc tgcgcacccg gtatggcgtg 600 
agtcccgaga acattatcct ctatggtcag agcattggga ctgtccccac ggtagacttg . 660 
gcctcgaggt atgaatgcgc agcggtaatt ctccattccc ctctgatgtc tggtttgcgt 720 
gtggct:tttc cggataccag gaaaacatac tgctt:t:gatg ctt^t:ccccag cattgacaag 780 
atatctiaaag tcacctctcc tgtgttggtc attcalrggta cagaggatgai ggtcatcgat 840 
ttctcccatg gcctagcgat gtacgagcgc tgtccccgag ccgt:ggagcc cctttgggtt 900 
gaaggggctg ggcataatga catagagctt tatgcacaat acctagaaag actaaaacag 960 
ttcatatctc acgaacttcc taattcc 987 
<210> 2 

<211> 329 • . 

<212>* PRT 
<213> Homo sapiens 
<400> 2 

Met Pro Glu Pro Gly Pro Arg Met Asn Gly Phe Ser Leu Gly Glu I*eu 

1 . 5 .10 15 

Cys Trp Leu Pile Cys Cys Pro Pro Cys Pro Ser Arg lie Ala Ala Lys 

20 25 30 

Leu Ala Phe lieu Pro Pro Glu Pro Thr Tyr Thr Val Leu Ala Pro Glu 

35 40 45 

Gin Arg Gly Ala Gly Ala Ser Ala Pro Ala Pro Ala Gin Ala Thr Ala 

50 55 60 

Ala Ala Ala Ala Ala Gin Pro Ala Pro Gin Gin Pro Glu Glu Gly Ala 
65 70 75 80 

Gly Ala Gly Pro Gly Ala Cys Ser Leu His Leu Ser. Glu Arg Ala Asp 

85 90 ■ . 95 

Trp Gin Tyr Ser Gin Arg Glu Leu Asp Ala Val Glii Val Phe Phe Ser 

lOO 105 . . , 110 

Arg Thr Ala Arg Asp Asn Arg Leu Gly Cys Met Phe Val Arg Cys Ala 

115 120 , 125 

Pro Ser Ser Arg Tyr Thr Leu Leu Phe Ser His Gly^ Asn Ala Val Asp 

130 135 . 140 

Leu Gly Gin Met Cys Ser Phe Tyr lie Gly Leu Gly Ser Arg lie Asn 
145 150 • 155 160 

Cys Asn lie Phe Ser Tyr Asp Tyr Ser Gly Tyr Gly Val Ser Ser Gly 

165 170 175 

Lys Pro Ser GXu Lys Asn Leu Tyr Ala Asp lie Asp Ala Ala Trp Gin 
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Gly Gin Sear lie Gly Thr Val Pro Thr Val Asp Leu Ala Ser Arg Tyr 

210 . 215 220 

Glu Cys Ala. Ala Val lie Leu His Ser Pro Leu Met Ser Gly Leu Arg 
225 230 235 240 

Val Ala Phe Pro Asp- Thr Arg Lys Thr Tyr Cys Phe Asp Ala Phe Pro 

245 250 255 

Ser lie Asp Lys lie Ser Lys Val Thr Ser Pro Val Leu Val He His 

260 265 . 270 

Gly Thr Gl\x Asp Glu Val He Asp Phe Ser His Gly Leu Ala Met Tyr 

275 280 285 

Glu. Arg Cys Pro Arg Ala Val Glu Pro* Xieu Trp Val Glu Gly Ala Gly 

290 295 300 

His Asn Asp He Glu Leu Tyr Ala Gin Tyr Leu Glu Arg Leu Lys Gin 
305 310 315 320 

Plie lie Ser- His Glu Leu Fro Asn Ser 
325 

<2X0> 3. 

<211> 2326 ... 
<212> DHA 
* <213> Homo sapiens 
<400> 3 

ctccctcgcc gcgcgtccgt cctccgtcct cccgggccag ccagccagcc agccagccgg . 60 
- gccggcggcg ggcaccaggc cgtcccgatg cccgagccag gccccaggat gaacggcttc 120 
tcgctgggtg agctgtgctg gctcttctgc tgcccgccct gcccgagccg catcgccgcc 180 
■ aagctggcct tcctgccgcc cgagcccacc tacacggtgc tggcgccgga gcagcgcggc 240 
gccggcgcgt ccgccccggc cccggcccag gctaccgccg ccgccgccgc ggcccagccg 300 
gcaccgcagc agcccgagga gggcgcgggc gcggggcccg gtgcgtgcag cctgcacctc .360 
agcgagcgcg ccgactggca gtactcgcag cgcgagctgg acgccgtcga ggtcttcttc 420 
tcgcgcacgg cccgggacaa ccggctcggc tgcatgttcg tgcgctgcgc gccctccagc 480 
cgctacacgc ' tgctcttctc gcacggcaac gccgtggacc tgggccagat gtgcagcttc 540 
tacattggcc tcggctcccg catcaactgc aaca.tcttct cctacgacta ctcgggata.c 600 
ggcgtcagct cgggcaagcc ctccgagaag aacctctacg ccgacatcga cgccgcgtcfg 660 
caggcgctgc gcacccggta tggcgtgagt cccgagaaca ttatcctcta tggtcagagc 720 
attgggactg tccccacggt aigacttggcc tcgaggtatg aatgcgcagc ggtaattctc 780 
cattcccctc tgatgtctgg tttgcgtgtg gcttttccgg ataccaggaa aacatactgc 840 
tttgatgctt tccccagcat tgacaagata tct3.aagtca cctctcctgt gttggtcatt 900 
catggtacag aggatgaggt catcgatttc tcccatggcc tagcgatgta cgagcgctgt 960 
ccccgagccg. tggagcccct ttgggttgaa ggg^ctgggc ataatgacat agagcttta.t 1020 
gcacaatacc tagaaagact aaaacagttc atatctcacg aacttcctaa ttcctgaaga 1080 
caacaacttg atcttacctc atttactgtg aacagaagag tcctctgttt tgcacatgct 1140 
ttaactgggt agctgtaaag gcttgataac catgaagaag tgcccaacct ttagggtgtt 1200 
ctaatcaaag agctgatgaa atctcagtct tttgtatcta gaggtggttc tgctaattca 1260 
cacaacacgt taaactgaac agtcgtgatt cccagcttca ttaccttgca ggaatggga.a 1320 
tgagagctga atgtagggac aattttctag tgctgtataa agtagcctcg catctgtttc 1380 
tcaaccttat ccatcatttc tgacattcat gcaggacttg ccctgttgcc accaatgttic 1440 
tcggtatttc acatgcagct ctctttctgc cactggatac atgggttcaa tccatttgtg 1500. 
aagctgtgat agtgtaactg gaaagctagt gtggtgaaaa ttcctttatt attttttgtt 1560 
aacatgctga tctttcccgg acaaatgaac tgaagggtaa tttactggaa ctctcgtgta 1620 
cagcttcatc aactgtaacc atataaatat aactggaata ttcttaaaca aaaagaaact 1680 
aggggttttt ttaagtgtaa atttattact agccaacaga gttttactat tttgattgtc 1740 
tggttggttt aacaaagagc ctagctgact ttccttctgt aaagtcctcc ttgtaggctt 1800 
ttttaaagta ctgtacatat ttgcaatcac attgtgcata gattcttaat ggtagatatg 1860 
atttcttttg tcaggctaca acaatgaact gcagattcct tgtttgtaat gtaaatgatt 192 0 
gaatacattt tgttaatatg tttttattcc tatcfttttgc tattaaaaat tttataaca.t 1980 
ttccaagaca aaaattccaa gtttatgctt tgaagaattt atgtaattaa aatttcacta 2040 
aactaatctt tttagtttag gaattatttg ggttttgaca ctggaagttg cgccaaat:a.a 2100 
gcatcagaaa taggagatgc ttaacattgc tatactactt gtgttggtta ggggtttgga 2160 
tttgggggtt ctttggtttt aatttttttt tccacattta aaagc'cttaa atgtactgta 2220 
agcctcagat cgttgtacaa ctggactgcg gttgattgcc agtttgtgta ctgttgcttg 2280 
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gatgcggcac agtggttggt 
<210> 4- 

736 
DMA 

Homo sapiens 



aatggaataa aggatgcatg gatcag 



2326 



<211> 
<212> 
<213> 
<220> 
<221> 
<222> 
<223> 
<400> 



m± sc_f eature 
(560) . . (560) 
n = a, t, g, c 
4 

gggcccggtg cgtgcagcct 
gagctggacg ccgtcgaggt 
atgttcgtgc gctgcgcgcc 
gtggacctgrg gccagatgtg 
atcttctcct acgactactc 
ptctacgccg acatcgacgc 
gagaaca^ta tcctctatgg 
aggtatgaa.t gcgcagcggt 
tttccggatza ccaggaaaac 
aaagtcacct ctcctgtgtn 
catggcctag cgatgtacga 
gctgggca.t::a atgacataga 
tctcacgaac ttccta 
<210> 5 
<211> 405 
<212> DNA 
<213> Homo sapiens 
<400> .5 

tcagccctcc gagaagaacc 
ccggtatg^c gtgagtcccg 
cacggtacfa.c ttggcctcga 
gtctggtttg cgtgtggctt 
cagcatt^ac aagatatcta 
tgaggtcatrc gatttctccc 
gcccctttgg gttgaagggg 
<210> 6 
<211> 584 
<212> DNA 
<213> Homo sapiens 
<400> 6 

cacgcgtccg agagcattgg 
gcagcggtaa ttctccattc 
aggaaaaca.t actgctttga 
cctgtgttgg tcattcatgg 
atgtacgacfc gctgtccccg 
gacatagagc tttatgcaca 
cctaattcct gaagacaaca 
tgttttgcac atgctttaac 
aacctttagg gtgttctaat 
ggttctgcta attcacacaa 
<210> 7 ■ 
<211> 4 02 
<212> DNA 
<213> .Homo sapiens 
<400> 7 

cgtgtggctt ttccggatac 
aagatatctza aagtcacctc 
gatttctccc atggcctagc 
gttgaagggg ctgggcataa 
cagttcatat ctcacgaact 
actgtgaaca gaagagtcct 
gataaccat:g aagaagtgcc- 



gcacctcagc 
cttcttctcg 
ctccagccgc 
cagcttctac 
gggatacggc 
cgcgtggcag 
tcagagcatt 
aattctccat 
atactgcttt 
ggtcattcat 
gcgctgtccc 
gctttatgca 



gagcgcgccg 
cgcacggccc 
tacacgctgc 
attggcctcg 
gtcagctcgg 
gcgctgcgca 
gggactgtcc 
tcccctctga 
gatgctttcc 
ggtacagagg 
cgagccgtgg 
caatacctag 



actggcagta 
gggacaaccg 
tcttctcgca 
gctcccgcat 
gcaagccct:c 
cccg§tatgcf 
ccacggtaga 
tgtctggttit: 
ccagcattga 
atgaggtcati 
agccccttl^cf 
aaagactaaa 



ctcgcagcgc 
gctcggctgc 
cggcaacgcc 
caactgcaac 
cgagaagaac 
cgtgagtccc 
cttggcctcg 
gcgtgtggct 
caagatatct 
cgatttctcc 
ggttgaaggg 
acagttcata 



tctacgccga 

agaacattat 

ggtatgaatg . 

ttccggatac 

aagtcacctc 

atggcctagc 

ctgggcataa 



catcgacgcc 
cctctatggt 
cgcagcggta 
caggaaaaca 
tcctgtgttg 
gatgtacgag 
tgacatagag 



gcgtggcagg 
cagagcatt:^ 
attctccatt 
tactgcttt:cf 
gt.cattcatgf 
cgctgtcccc 
cttta 



cgctgcgcac 
ggactgtccc 
cccctctgat 
atgctttccc 
gtacagagga 
gagccgtgga 



gactgtcccc 
ccctctgatg 
tgctttcccc 
tacagaggat 
agccgtggag 
atacctagaa 
acttgatctt 
tgggtagctg 
caaagagctg 
cacgttaaac 



caggaaaaca 
tcctgtgttg 
gatgtacgag 
tgacatagag 
tcctaattcc 
ctgttttgca 
caacctttag 



acggtagact 
tctggtttgc 
agcattgaca 
gaggtcatcg 
cccctttggg 
agactaaaac 
acctcattta 
taaaggcttg 
atgaaatctc 
tgaacagtcg 



tactgctttg 
gtcattcatg 
cgctgtcccc 
ctttatgcac 
tgaagacaac 
catgctttaa 
ggtgttctaa 



tggcctcgag 
gtgtggcttt 
agatatctaa. 
atttctccca 
ttgaaggggc 
agttcatatzc 
ctgtgaacag 
ataaccatga 
agtcttttgt 
tgat 



gtatgaatgc 
tccggatacc 
agtcacctct 
tggcctagcg 
tgggcataat 
tcacgaactt 
aagagtcctc 
agaagtgccc 
atctagaggt 



atgctttccc 
gtacagagga 
gagccgtgga 
aatacctaga 
aacttgatct 
ctgggtagct 
to • . . 



cagcattgac 
tgaggtcatc 
gcccctttgg 
aagactaaaa 
tacctcattt 
gtaaaggctt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
736 



60 
120 
180 
240 
300 
360 
405 



60 
120 
180 
240 
300 
360 
420 
480 
540 
584 



60 
120 
180 
240 
300 
360 
402 
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<210> 8 

<211> 296 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> misc_feat\ire 
<222> (18).. (18) 
<223> n s a, t, 9^ c 
<400> 8 

gcgtgtggct tttccggnt:a ccaggaaaac atactgcttt gatgctttcc ccagcattga 60 
caagatatct aaagtcacct ctcctgtgtt ggtcattcat ggtacagagg atgaggtcat 120 . 
cgatttctcc catggcctag cgatgtacga gcgctgtccc cgagccgtgg agcccctttg 180 
ggttgaaggg gctgggcata atgacataga gctttatgca caatacctag aaagactaaa 240. 
acagttcata tctcacggac ttcctcLattc ctgaaggcaa caacttgatc tt:3.cct 296 



<210> 


9 


<211> 


418 


<212> 


DNA 


<213> 


Homo sapiens 


<226> 




<221> 


misc feature 


<222> 


(182) . . (182) 


<223> 


n « a, t, g, 


<220> 




<221> 


misc featur'e 


<222> 


(399) . . (399) 


<223> 


n = a, t, g. 


<400> 


9 



cgtgtggctt ttccggatac caggaaaaca tactgctttg atgctttccc cagcattgac 60 

aagatatcta aagtcacctc tcctgtgttg gtcattcatg gtacagagga tgaggtcatc 120 

gatttctccc atggcctagc gatgtacgag cgctgtcccc gagccgtgga gcccctttgg 180 

tntgaagggg ctgggcataa tgacatagag ctttatgcac aatacctaga aagactaaaa 240 
cagttcatat ctcacgaact tcctaa.t:tcc tgaagacaac aacttgatct tacctcattt - 300 

actgtgaaca gaagagtcct ctgtttztigca catgctttaa ctgggtagct gt:a.aaggctt 360 

gataaccatg gaagaagligc ccaaccttta .gggtgttcnt aatcaaagag ct:9gatgg 418 
<210> 10 
<211> 712 
<212> DNA 
<213> Homo sapiens 
<400> 10 • • 

tccggatacc aggaaaacat actgctttga tgctttcccc agcattgaca agatatctaa 60 

agtcacctct cctgtgttgg tcattoatgg tacagaggat gaggtcatcg atttctccca 120 

tggcctagcg atgtacgagc gctgtccccg agccgtggag ccectttggg ttgaaggggc 180 

tgggcataat gacatagagc tttatgcaca atacctagaa agact:aaaac agttcatatc 240 

tcacgaactt cctaattcct gaagac'aaca acttgatctt acctcattta ctgtgaacag 300 

aagagtcctc tgttttgcac atgctttaac tgggtagctg . taaaggcttg ataaccatga 360 

agaagtgccc aacctttagg gtgttctaat caaagagctg atgaaatctc agtcttttgt 420 

atctagaggt ggttctgcta .attcacacaa cacgttaaac tgaacagtcg tgattcccag 480 

cttcattacc ttgcaggaat gggaatgaga gctgaatgta gggacaattt tctagtgctg 540 

tataaagtag cctcgcatct gtttctrcaac cttatccatc atttctgaca ttcatgcagg 600 

acttgccctg ttgccaccaa tgttctcggt atttcacatg cagctctctt tctgccactg 660 

gatacatggg ttcaatccat ttgtgaagct gtgatagtgt aactggaaag ct 712 
<210> 11 

<211> 845 . . 

<212> DNA 

<213> Homo sapiens - 
<400> 11 

gtaccaggaa aacatactgc tttgatgctt tccccagcat tgacaagata tctaaagtca 60 

cctctcctgt gttggtcatt catggtacag aggatgaggt catcgatttc tcccatggcc 120 

tagcgatgta cgagcgctgt ccccgagccg tggagcccct ttgggttgaa ggggctgggc 180 

ataatgacat agagctttat gcacaatacc tagaaagact aaaacagttc atatctcacg 240 

aacttcctaa ttcctgaaga caacaacttg atcttacctc atttactgtg aacagaagag 300 

tcctctgttt tgcacatgct ttaactigggt agctgtaaag gctHgataac catzgaagaag 360 
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tgcccaacct 
gaggtggttc 
ttaccttgca 
agtagcctcg 
gccctgttgc 
tacatgggtt 
ggstgacaca 
tgacactgga 
cccaa 



ttagggtgtt 
tgctaattca. 
ggaatgggaa. 
catctgtttc 
caccaaatgt 
caatccattt: 
attcgcttca 
cgggcacatt 



ctaatcaaag 
cacaacacgt 
tgagagctga 
tcaaccttat 
tctcggtatg 
gtgcaagctg 
ttattgttcg 
acctggggaa 



agctgatgaa 
taaactgaac 
atgtagggac 
ccaatcattt 
tcacatgcaa 
tgaatagtgt 
cgtaacctigc 
ccctccggta 



atctcagtct 
agtcgtgatt 
aattttctag 
ctgacattca 
gtctcttttc 
acctgggaaa 
tgatcctttc 
caggotcaac 



tttgtatcta 
cccagcttca 
tgctgtataa 
tgcaggactt 
tgccactgga . 
gctcagtggt 
ccgggacaat 
■ acactggtca 



420 
480 
540 
60O 

660 
720 
780 
840 
845 



